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DECLARATION OF JOHN W. BIRD 

TO: The Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

I, John W. Bird, declare on my oath the following: 

1 . I am over twenty -one (2 1 ) years of age, have never been convicted of a felony, 
and am competent to make this testimony. I am President of JB Machinery Incorporated, 9 
Sasqua Trail, Weston, CT 06883. My curriculum vitae is attached hereto as Exhibit 1 . 

2. I have read U.S. Patent 5,630,363 to Davis and Williamson and am familiar with 
its specification, drawings, and claims. A copy of the '363 patent is attached hereto as Exhibit 
2. I am aware that Davis and Williamson filed a reissue application seeking to make corrections 
in some of the claims of, and also seeking to add new claims to, the '363 patent, specifically 
claims 42-87. A copy of wha^ I understand to be ihe reissue claims, which I have read, is 
attached as Exhibit 3 . 
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3. For the reasons that follow, and in view of my personal knowledge of the events 
which occurred at Printing Research, Inc. ("PRI") and Williamson Printing Corporation ("WPC") 
between 1991 and 1995, I believe that Bill Davis and Jesse Williamson are the first, true and 
correct inventors of the claimed invention of the '363 patent, as well as the subject matter of their 
reissue claims. Furthermore, based on my more than 35 years of experience in the printing 
industry, I believe that the printing methods and presses claimed in the *363 patent, as well as in 
the reissue claims, were a significant advance in the mid-1990s. 

4. I am aware that, on or about May 20, 1999, Plaintiffs Howard D. DeMoore and 
PRI filed a lawsuit in the Northem District of Texas styled Printing Research Inc. v. Williamson 
Printing Corporation, Bill L. Davis and Jesse S. Williamson, Civil Action No. 3:99CV1 154-D 
( Exhibit 4 ^. In paragraph 10 of Plaintiff s Original Complaint, it is alleged that Howard W. 
DeMoore is the sole inventor of the claimed invention of the '363 patent, and that DeMoore 
himself conceived and developed a single-pass printing process "for selectively applying 
printing inks and coatings to paper and other substrates, in which one of the stations utilizes a 
flexographic process and at least one of the successive stations utilizes a lithographic process." 
These allegations are each false. Based upon my personal experience obtained while working 
at PRI, these allegations as well as similar allegations in the Complaint are false; Howard W. 
DeMoore did not conceive or reduce to practice the process invention broadly characterized as 
combining a flexographic step wdth downstream offset lithography. That simply did not happen 
in 1994 or 1995 or before. 

5. To the best of my knowledge, there are no 1991-1995 conception memoranda, 
invention memoranda, notes, e-mails or memoranda of a conception of the use of a flexographic 
station prior to offset lithography authored by DeMoore, me or Rendleman or anyone else at PRI. 

6. I was employed by PRI from early 1991 until early January 1997 when I was 
terminated as an employee. I was exclusively retained as a manufacture's representative for 
flexographic and converting products in June 1997. I was terminated still again as a sales agent 
in March 1 998, and recently I settled a lawsuit with PRI who sued me and my new company (JB 
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Machiner> ) for alleged trade dress infringement and copyright infringement over my company's 
new brochures concerning drying equipment. Prior to early ^1991, I was a principal (President 
and CEO) in Birow, Incorporated, located at 8 Clover Lane, Westport, Connecticut 07880. 
Shortly after arriving at PRI in early 1991, as part of the negotiations with PRI, I was required 
to grant PRI an exclusive license in Birow's proprietary methods and apparatus developed by me. 
See Exhibits . That license included U.S. Patent Nos. 4,796, 556 (Exhibit 6), 4,84 1 ,903 ( Exhibit 
7), 4,895,070 r Exhibit S \ and 4,939,992 ( Exhibit 9) , as well as a patent application. Serial 
Number 07/336,435, filed the same day as the application leading to the '992 patent, which I 
believe never issued. My experience that I brought to PRI was in the graphic arts (litho, 
flexography screen printing and coating applications) and associated industries, including the 
construction of coaters and driers. As of 1 991 , 1 do not recall flexographic applications existing 
in the offset lithography art other than end-of-press specialized applications. The arts were 
different. Flexography was used in the manufacture of boxes, bags and labels. I also brought 
with me to PRI a retractable, end-of-press coater, or "rack-back" coater as the term is often used 
in the industry. As I recall, we sold very few of these at PRI. A copy of a PRI brochure (printed 
about 1994) depicting this technology, which I brought to PRI, is attached hereto as Exhibit 10. 
At the time I arrived at PRI in early 1991, PRI was developing and trying to sell the so-called " E- 
Z" coater which I understand was developed in the early 1990s, and which used a chambered 
doctor system, the subject of several PRI patents (U.S. Patent Nos. 5,176,077, 5,207,159, and 
5,335,596, attached hereto in a group as Exhibit 11 1 I believe I was the only person at PRI in 
1991-1995 that had any significant experience in flexography. In hindsight, the only people 
anywhere in the world which would have had the motivation in 1 994- 1 995 to go "upstream" with 
flexography in an offset lithography press would be a printer or a manufacturer of inks or 
coating, probably metallic inks or coatings. A small manufacturer of auxiliary equipment for 
presses, such as PRI, in my opinion would not have such motivation other than to produce a 
product in response to an order. 
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7. When I joined PRI in early 1 991 . the principal efforts of PRJ were involved in the 
field of anti-marking technology. The company was heavily financially dependent on selling 
specially-tailored sheets of cheesecloth as an anti-marking tool (U.S. Patent No. 4,402,267, 
Exhibit 26 hereto), the so-called "Superblue'^'^" netting, to expire in September 6, 2000. I feel 
my contribution to PRJ was primarily in the development of drying equipment, including end-of- 
press and interstation drying equipment and to introduce them to a retractable or "rack-back" 
coater. 

8. In February 1991, at about the time I arrived at PRI, Howard DeMoore filed a 
lawsuit against WPC, styled Printing Research, Inc. and Howard W. De Moore v. Williamson 
Printing Corporation, Jerry B. Williamson, Jesse Williamson and Buford Roy Williams^ Civil 
Action No. 3:91-CV-0389-X (Northern District of Texas, Dallas Division), which was settled 
on or about October 1, 1993. The basic terms of the settlement had been worked out several 
months before October 1, 1993 (actually sometime in May 1993, as I recall), and accordingly, 
I started approaching Williamson in the esirly summer of 1 993 to start purchasing PRI's products 
(see letter of June 25, 1993, authored by me. Exhibit 12 ). On several occasions in late 1 993 and 
the first half of 1994, 1 dropped by the offices of WPC, providing brochures and handouts of PRJ 
products I thought WPC might possibly be interested in. 

9- I was aware in 1 993 and 1 994 that WPC was seeking to replace its aging printing 
presses with new, state-of-the art presses, and I was aware By July of 1 994 WPC had more or less 
decided to go with Heidelberg U.S.A., Inc. and purchased several different presses, to be 
installed starting in late 1994 and running well into 1995. This presented PRI, in my opinion, 
with a significant opportunity, as PRJ sold good auxiliary drying equipment. I was a major 
contributor at PRI into the invention, research and developing of drying equipment. 

1 0. I became aware from Steven Baker, one of Plil's salesmen, upon his return in July 
1 994 from Atlanta, Georgia, of a meeting between Steven Baker, Jesse Williamson arid Bill 
Davis of WPC. Steven Baker told me of a July 1994 meeting in an Atlanta restaurant in which 
Davis and Williamson told him (Baker), in confidence, of Davis and Williamson's intent to 
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improve the so-called '*WIMS" metallic printing process of WTC, U.S. Patent No. 5,370,976 
( Exhibit 13 ), of which at the time I had some familiarit>' with the process, but not a lot. Baker 
told me in July 1 994 that WPC had already committed orally to purchasing dryer equipment from 
PRI for the line of Heidelberg printing presses, and that Baker had shown Jesse Williamson and 
Bill Davis a PRI-Constructed HV interstation dryer at a local carton printer manufacturer in the 
Atlanta area, James River, and that Baker had been told of a pending WPC patent application for 
the " WTMS" process. Baker told me that as part of these discussions, they confided in Baker that 
they wanted to use flexography at a station they designated "up-stream" - perhaps even the first 
station - of one or more offset lithography presses that they would receive from Heidelberg. 
Baker mentioned to me at the time in July 1994 that they mentioned several ways in which this 
could be done ~ most preferably, a retractable or "rack-back" mechanism, which would have to 
be modified for "upstream" use. Baker told me that with respect to the "rack-back" option told 
him by Davis and Williamson, they would have to have the retractable mechanism have an 
anilox roller, a chambered doctor, and the use of state-of-the-art flexographic plates. Baker told 
me that Davis and Williamson indicated they had just seen the use of some of these flexographic 
(BASF) plates in Germany, and that a number of companies sold high-resolution plates which 
would work in their new process. Baker told me that Davis and Williamson inquired whether 
PRI was interested in supplying these types of "rack-back" or retractable mechanisms, and that 
he (Baker) told Williamson and Davis of the PRI "rack-back" and provided a brochure. Exhibit 
10. Effertz Tool Company, Franklin Lakes, New Jersey, made these "rack-backs" for me while 
at Birow, Incorporated, and Effertz continued to make these "rack-backs" for PRJ for the few 
units PRI sold when I brought the technology to Dallas. 

1 1 . Pursuant to what I understood to be an oral agreement in July to purchase 
equipment from PRI, I passed along product information in detailed form to WPC regarding the 
drying equipment WPC had promised to purchase from PRI on August 31, 1994 (Exhibit 14). 
WPC had signed an agreement on October 1, 1993 with PRI to purchase a significant amount 
of drying equipment, including interstation drying equipment (note my memorandum of 
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September 6, 1994 ( Exhibit 15 ), and Howaid DeMoore's acknowledgment on the ver>' s<.jne day 
that the terms of the Settlement Agreement had been complied with contingent on completion 
of the purchase ( Exhibit 16 )).' I supplied WPC with a final purchase agreement schedule on 
September 15, 1994 ( Exhibit 17^ 

12. Steve Baker also told me on his return to Dallas in July 1994 that Davis and 
Williamson wanted some experiments run at PRI using my "rack-back" (note again brochure. 
Exhibit 10 ). I recall such experiments at PRI conducted in the fall of 1994. These tests were 
done on PRI's two-color Heidelberg R&D press utilizing an existing "rack back" coater of my 
design at the end of the press, at the direction of WPC, with WPC supplying most of the 
flexographic inks and the flexographic plates for the experiments. The tests were chiefly 
designed to determine the resolution that was possible with the PRI coater, and supplied plates 
and coatings. No one-pass tests of the claimed *363 process were done in the fall at PRI. In fact, 
to the best of my knowledge, no tests were ever conducted at PRI of the *363 invention, only at 
WPC. In fact, to the best of my knowledge, no off-line simulated tests (flexography done first 
with a second pass of performing offset lithography in a pass-through) were ever performed at 
PRI. I never collaborated with Bill Davis or Jesse Williamson or anyone else at Williamson 
concerning the "363 invention in 1994 or 1995. Again, PRI, to the best of my knowledge, does 
not have any late 1994 or early 1995 record, notebooks, e-mails or memoranda concerning any 
conception by PRI of the '363 claimed invention. 

13. I suggested that my colleagues start working toward an acceptable flexographic 
printer coater for use with the Davis- Williamson '363 process. In the late fall of 1994, pursuant 
to my recommendations, PRI did start working on what was termed in-house as the "Rendleman 
coater," the first prototype being a cantilevered, "short-arm" device that would fit on an end-of- 
press Heidelberg-manufactured coating tower of the first Heidelberg press to sirrive at 
Williamson — the so-called "7 color Heidelberg CD." The purpose of our development of the 
device was clear; we did this to try to get all of WPC's business. We had no firm orders from 
them for this equipment. That prototype was actually not installed at WPC until late February 
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1995. Tlie following documents illustrate the timing of development of thi - short-armed device, 
which was not intended for interstation deployment, but for .use on the low profile of the tower 
coater with the intention of going upstream at a later date. On December 16, 1994, I wrote a 
memorandum to Bill Davis of Williamson ^ Exhibit IS \ in which construction of the proposed 
short-arm device was not even mentioned. As of that time, only parts of it had been developed 
by Ron Rendleman, and sat on the floor at PRI. I did not mention the "short arm" device in the 
December letter. Steve Baker did not even mention the short-arm prototype in his late January 
1995 letter to Jesse Williamson ( Exhibit 19y Had PRI had the prototype near ready for 
installation, it would have been mentioned in a letter. In my opinion, the time to develop short- 
arm prototype of the "Rendleman coater," which was a crude, manually operated device, which 
took niore than 90 days, taken even at a causal pace. Working back from a late February 
installation, it is clear work on the "short-arm" experimental coater started no earlier than 
December 1994, which is consistent with my recollection. The "short-arm" device was never 
intended to perform as an interstation flexographic coater, and could not have. The reason why 
PRI started working on an experimental, cantilevered end-of-press printer-coater, rather than an 
interstation unit to perform the *363 process, was that in December 1 994 PRI had no commitment 
from WPC to order such devices, there was no established market for an interstation, and no one 
at PRI appreciated, much less knew of the details of the '363 inventive process outside of the 
disclosure made to Baker. 

14. I recall that in January 1995 a meeting took place in Conference Room "E" at 
WPC attended by Steve Baker, me. Bill Davis and Jesse Williamson. At this meeting, Jesse 
Williamson told Steve Baker and me that he (Williamson) and Davis were going to file for a 
patent on their new process. I recall commenting to Steve Baker going back in the car to the 
offices at PIU that I thought it was amazing that anyone could patent a process apart from the 
equipment — the so-called "iron," which is a term used by many people in our business. I thought 
it was a brilliant move, but did not know whether such patenting could take place. I had several 
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patents issue to me as of Januar>' 1995 (Exhibits 6-9), but didn't know that such a process could 
be patented, however meritorious. ' 

15. I recall another meeting which took place on February 11, 1995. Jesse 
Williamson and Bill Davis told me that they had gone to Germany to the Heidelberg Company. 
They informed me in confidence that they had had tests conducted on a simulated reduction-to- 
practice of the new process to be patented, using state-of-the-art BASF plates at the Heidelberg 
Company with German and British flexographic inks. They indicated they had compared in 
Germany the results of a gold and silver Rolex advertisement they had previously made using 
the "ordinary" WIMS process, v^th a simulation of the new process, using multiple passes 
comprising flexography performed first, followed by offset lithography. They indicated to me 
on February 11,1 995 that the German tests confirmed the advantages and benefits of their new 
process. Accordingly, they committed not only to installing the existing short-arm prototype still 
in production at PRI, but for PRI to install a long-arm device for interstation use at WPC if PRI 
could come up with a workable design. Accordingly, I sent them a confirmatory memorandum 
on February 16, 1995 fExhibit 20 V indicating that the "short-arm" end-of-press unit was to be 
provided for no cost. We actually installed the "short-arm" unit at the end of February, 1995. 
We did not even have a sketch of the interstation coater to provide Williamson until March of 
1995 _ let alone completed blueprints — and our development of the interstation coater was just 
a concept in late April 1 995 when we had brochures printed in gold and silver - not even with 
the improved process ^Exhibit 2l\ We provided an incomplete sketch of the prototype 
interstation "Rendleman coater" to Bill Davis in March 1995, which was apparently completed 
by Davis and Williamson, modified and put in the '363 process as Fig. 2. The first of the 
interstation units was not installed until late August, or early September 1995, as I recall. 

16. In late March of 1995 I observed as part of a team of employees at PRI a 
simulated reduction of the *363 process using the "short-arm" device - i.e., "offline" (as Bill 
Davis and Jesse Williamson called it) - for a customer in Washington, D.C. (Brian Liester, Hi 
Fi Color. Mills Davis)). The simulated reduction was conducted at WPC, using state-of-the-art 
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plates and flexographic inks, under the direction of Bill Davis. The work done for Liester later 
won an industry prize in the fall of 1995 (PIA's Premier Print' Awards), at Chicago, Illinois. To 
the best of my knowledge, no one at PRI ever claimed that PRI should share in the recognition 
of that prize. 

17. In March 1995, I test marketed a closed doctor blade chamber recirculation 
system at a graphics show held biannually in Charlotte, NC. John Lapomarde (retired) 
previously with Rexham Corporation, had purchased such a unit. PRI sold a system to 
Lapomarde for installation at the end of his Komori multi-color press, replacing an application 
roller with an anilox roller, and installing PRI's recirculation closed doctor blade system, on or 
about mid-to-late 1994. Prior to the installation, we ran tests at PRI to apply metallics and 
coating using the retractable coater at the end of Pri*s two-color Heidelberg press. Howard 
DeMoore and Ron Rendleman had no input into the tests or our process. Sometime in the spring 
of 1995 Steve Gamer and I showed Jesse Williamson the flexo-applied gold sheets shortly 
thereafter. That was my first inkling of the potential and subsequent idea to install such device 
upstream on a litho press. I do not recall writing any memorandum, notebooks, e-mails, or other 
writings at PRI describing this concept. I never told anyone at WPC about this process. 

18. On May 2, 1995, Steve Gamer of PRI and I had a meeting at the offices of WPC 
with Jerry Williamson, Jesse Williamson, Bill Davis and Woody Dixon. The issue of who had 
what exclusive rights to what part of these marvelous inventions — the process and the 
"Rendleman coater" ~ came up for the first time, as I recall. No one from PRI questioned WPC's 
and Davis' and Williamson's rights to patent the process, if they could — after all, they had told 
us about the process back in July 1994. This meeting was the first in a series of meetings to 
discuss potential exclusivity in WPC to sell the interstation "Rendleman coater" — which had not 
even been developed yet, let alone reduced to practice. Our original proposal was that PRI 
would agree to give WPC some degree of exclusivity on selling the "Rendleman coater" to 
others. In this same time frame, Ron Rendleman, Howard DeMoore and I signed a U.S. patent 
application to the "Rendleman coater" on May 4, 1995 or a day before, without telling WPC 
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about it. WPC never claimed in our meetings, or in any letter to PRJ to the best of my 
knowledge that any of their people invented the "Rendlem^ coater." They just wanted us to 
come up with an interstation coater to perform their process , which we did. They could have 
gone to any one of a number of manufacturers of end-of-press auxiliary coaters and had these 
devices modified in a relatively short amount of time for interstation deployment. It is my belief 
that WPC chose PRI because of the October 1, 1993 settlement agreement. Our May 4, 1995 
application, as I understood it then and understand it now - did not claim the '363 process. We 
could not have claimed the process. First, we were not the inventors of the process, and second, 
we had insufficient information about conducting the process or the results to be expected to 
make a good disclosure. As of May 4, 1995, PRI knew that WPC intended to file a process 
application, if it had not already done so. On May 12, 1995 I wrote a confirmatory letter 
concerning the first interstation unit for WPC ^ Exhibit 22\ which we promised would arrive in 
mid- August. In fact, it was several weeks late. The short period of 90 days for completion 
indicated in my May 12, 1995 letter was a reasonable time for the development and installation 
WPC could have obtained fi*om any other existing competent manufacturer of an auxiliary unit 
modified for interstation deployment. 

19. After my May 12, 1995 letter, PRI and WPC went back and forth in negotiations 
concerning the extent to which WPC could sell exclusively the "Rendleman coater." To the best 
of my knowledge, the parties were close but never reached an agreement in writing. It was a 
failed cross-licensing negotiation, as the correspondence clearly shows. 

20. Four cantilevered "Rendleman coaters" were delivered to WPC. To the best of 
my knowledge, PRI delivered two interstation "Rendleman coater" units to WPC in 1 995- 1 996, 
the first of which was delivered in late August 1995. End-of-press units were delivered in late 
February 1995 (the experimental prototype) and early 1996. 

21. To the best of my knowledge, WPC never gave PRI a license to make, use, or sell 
the "Rendleman coater" for performing interstation *363 process . I am not aware of any effort 
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on the part of PRI to approach WPC at any time for such a 363 process license for PRI or the 
Hallmark Company or anyone else. i 

22. On October 2, 1 995 Rendleman, DeMoore and I filed a second, now series of four 
patent applications directed to interstation use of flexography where the flexographic stations 
were not auxiliary units, but dedicated — the press units would have to be substantially modified. 
To the best of my knowledge, this invention was never actually reduced to practice by PRI, let 
alone sold. Of the four applications filed in the United States, three were carried forward 
overseas in Europe and Japan, arid three have issued in the United States — U.S. Patent Nos. 
5,598,777 ( Exhibit 23) . 5,65 1 ,3 1 6 f Exhibit 24 and very recently, 5,960,71 3 (Exhibit 25 ). These 
patents have as originally filed the same specification. They have nothing to do with the 
"Rendleman coater" and did not claim the '363 process. 

23. The European counterpart of the May 4, 1995 "Rendleman coater" application 
was published about 18 months after May 4, 1995, i.e., November 6, 1996. (Note EP 741 025 
A3, item (43\ Exhibit 21\ 

24. Accordingly, when I review PRI's complaint, I find no important factual merit to 
it whatsoever. The invention of the *363 patent has never been installed or used outside of WPC. 
The "Rendleman coater" was developed at the suggestion of Bill Davis and Jesse Williamson 
for WPC. Neither Ron Rendleman or I ever developed the *363 process, let alone Howard 
DeMoore. Had PRI invented the process, PRI would never have taken prototypes outside the 
offices of PRI or told a customer about it without detailed secrecy agreements. Moreover, in my 
opinion, PRI had no motivation to come up with the process invention because it did not utilize 
the WIMS process out of which I believe the '363 patent originated. To the best of knowledge, 
no one at PRI ever told the *363 invention to Davis and Williamson — the reverse I know 
occurred in July 1994. PRI did not even have the facilities to reduce the 363 invention to 
practice — even by simulation. If PRI had the capability to use or to simulate the '363 process, 
the 1 995 brochure would have been printed by the new '363 process. The brochure was not. I 
know intimately the details of the development of the "Rendleman coater" in 1994-1995, had 
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numerc'is discussions on a week-to-week basis with Rendleman, kept DeMoore informed as to 
the progress of its development and the installations of the "short arm" (late February 1995) and 
long-arm devices, and attended the few experiments in the fall of 1994 and the few meetings in 
1995 where employees of the two companies met. No experimental or developmental work — 
no collaboration - occurred between PRI and WPC. Howard DeMoore was never involved in 
the conception or development of the interstation "Rendleman coater" - he was virtually never 
in PRI's offices. To the best of my knowledge, the *363 invention is the genius of Jesse 
Williamson, who is a visionary, and Bill Davis whose printing process experience made it 
possible to bring it about. 

25. Contr£iry to the allegations in the Complaint, Exhibit 4 . Howard DeMoore did 
not conceive, invent, reduce to practice, or develop the '363 invention, or any individual or team 
at PRI. I was the one responsible at PRI for trying to get the Hallmark business, and no one at 
WPC ever told anyone at Hallmark, to the best of my knowledge, not to do business with us. As 
far as I know, neither I nor Hallmark approached WPC for a license to the '363 technology. The 
*363 patent issued in May 1997 and of course, such a license would have been appropriate had 
Hallmark wanted to practice the '363 process. 

26. As indicated by the testimony and Exhibits above, DeMoore and PRI have 
misrepresented the true facts, or are simply mistaken, in paragraphs 10-17 of the Complaint. The 
errors are too numerous to list here. I will give some examples. First, the tests conducted at PRI 
in October 1 994 were at the suggestion of Williamson and Davis, and did not illustrate "potential 
applications of that technology." Second, DeMoore did not conceive and begin development of 
the "Lithoflex" system, which is described in the Complaint to include the '363 process. I was 
not "contacted by Williamson employees" to learn the "Lithoflex" process in November 1994 
(paragraph 13). Third, I did not describe the "Lithoflex system" to anyone at Williamson 
(paragraph 13) let alone "details" (paragraph 14). Fourth, to the best of my knowledge, no 
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wTinen confidentiality agreement was in place (paragraph 15). Fifth, Williamson never agreed 
lo let us test generally the "Rendleman coater" at the offices of WPC (paragraph 16), let alone 
to give PRI a broad-based license to practice the *363 invention. Sixth, the first or "short-arm" 
experimental "Rendleman coating unit" was delivered in late February 1 994, and was end-of- 
press. Seventh, the first "long-arm" or interstation unit was delivered in late August or early 
September 1995. Thus, the date given in paragraph 17 of the Complaint of November 1995 is 
wrong. Again, these are just examples of the misinformation in the Complaint. 

The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




Date: 
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Prior to 1962 all employment experience was in the UK 



1977 - 1981 Colordv Ltd. fSoectral Ltd.. and now owned bv Nordson^ 

Partner & Technical Sale* Director 

• Founding pan.ier for UV and IR drying systems 

• Directed development and sales marketing efforts for dry rg 
systems from $75K in 1977 to S1.5M ;n 1981. 

1974-1977 Print Dimensions Ltd. 

Technical and Sales Director 

• Developed and marketed proprietary three-dimensional vacjum- 
formed plastic products 

1970-1974 McCorQuodale Plastics/Associated Trapinex Ltd. 

Vtfort» M^nafler 

• Managed proauctron of iilho, screen-printing and plastic ian-natip.g 
In the menufacure of cedil cards and ptastic point of curcrase 
display products 

1966- 1970 Sericol Group Ltd. 

Development Chemiet 

• Developed various ink systems for ine screer-cnt.ng -naLSf^ 

• Developed coating meihods and pfwtographic film fcr the sceen 
pnnttng indus*. y 



1960-1965 Ault & Wiboro Ltd. 

Development Chemist 

• Manufactured :nK for litno. and devetcaed some of tne first web 
offset heatsel inks m tne UK 

EDUCATION: 1960 • 1965 London College of Printing 

1956 • 1960 St. Gerard's RC Secondary School 

ACHIEVEM£^JTS(US): 

Nine pa;jnts isi jed, two GATF (Graphic Arts Technicat Foundation) imertech Awards. Special Mention 
AlCC Ter.hnica Men! Award for HV Drying. Artictes published in •Boxftoard Comain©re\ 'Grsphrc Arts 
Montnty* 'TAP-^' Journal" and "GATF Technical Manual^ iniroduclion and development ccatmg litno, 
and *"ex: techr ical presentations made to AlCC. GATF. tapPI. Untvershy of Wisconsin and vanous 
L'lhc Ci-rs 



ACHIEVEMENTS (UK): 

City anc Guilds Pnnting Ink Techniaans Certificate. Member Instrtute of Pnnting (M.I. CP ), Cha'rman 
Screen Pr.niers Association, Six Patents Issued. Articles published m "Professional Printer'. "Fotding 
Carron' -British Prinltng and Screen Pnnting" trade magazines. Introduction and Development of short- 
wave irrrared and 'Cold' UV Drying Systems 
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[57] ABSTRACT 

A combined Uthographic^exographic printing process hav- 
ing a pltnality of successive printing stations for printing 
color images on a substrate in a continuous in-line process. 
One of the stations prints a first color image using ihe 
flexogr^>hic process and at least one ^ the successive 
phnting stations prints a second color image ova the first 
color image using an offset lithographic process in the 
continuous in-line process. 
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COMBINQ) LITHOGRAPHIC/ LTTHCXSRAPHY 
FLEXOGRAPHIC PRTmNG APPARATUS A prioting irocess Id which (he imige earner or pUtc is 

njLJluuiuu-njrtj^™^^ i^ri^ chcmicaUy iiwtcd »o thai the image areas arc receptive to 

ink. 

5 OFFSET PRINTING 

BACKGROUND OF THE INVENTION Aa indireci priacing method in which the inked image on 

a press plate is fint transfored to a rubber blanket, that in 

1 . Field of the loventioo tun "^offsets* the inked in^ressioo to a press sbeeL In offset 
The present invention relates in general to priming li^wgraphy. the printing pUie has been photochemicaUy 

machines and processes and in particuiar to a combined lo treated to produce image areas receptive to ink. 
UthomphiotlcxogrM»hic in-line printing appararus and pro- SLURRY 

A wata suspcDsioo of fibers or the nispension of pigment 
^ ' . . , o . , . . ^ and adhesive used to coat papers. It may also include a 

2. Dcscnp&oc of Reutcfl An suspended metaUic maiaial luch as uniform-siied metal 
As used herein, the following tarns have the meanings ^^^^ nonunifcrm-sized metal particles. 

indicated: ULTRAVIOLET INKS 

ANILOX ROLLER Printing inks containing an activatar that causes the 

A steel or ceramic ink metering roller. Its surface is poiymnizatioo of binders and soNents after exposure to a 
engraved with tiny, uniform cdls that carry and deposit a ^^^^^ ^ ultiiviolct radiation. 

thin, controlled layo of ink film or coating material onto the ^ oSset Uthogr^y is a process that is well known in the 
pLate. In flexo pressworiL anilox roUen transfer a controlled ^ t^jyt^ the planographic method. This means (hat the 
ink film from ttke rubber plate (or rubbcr-covcRd roUer) to ^ noi^rinting areas are essentially on the sanse 

the web to print the image. Anilox rollers are also used in ^ ^ ^ tx^ui piate and the distinction between them 

remoistenablc ghie units and to create 'taiich-and-snifT ^ nainiained dianically. There are two basic differences 

perfume ads. 25 between offset lithogr^y and other {recesses. FlrsL it is 

ANILOX SYSTEM ^^^^ on the prindpie that grease and water do not mix. 

The inking method commonly enjoyed on flexographic s^b^i, the ink is offset from the first plate to a tubbs 
presses. An dastomer-covoed fountain roUer sillies a Ki*Rir>» aad tbeo from the blanket to a substrate on which 
controlled ink film from the ink pan to the engraved meter- printing is to occur such as paper, 
ing roller. After ink floods the metering roUa. the fountain ^ printing plate is made, the printing image U 

roUcr is squeezed or wiped usually with a doctor blade to grease receptive and water repcUant and the nonprint- 

remove the excess ink. The ink that remains on the metering . ^ receptive and ink: repellant The 

roller is then trmnsfsred to the rubber printing plate. pUte is mounted on the pUte cylinder of the press which, as 

CO^JER it rotates, comes in contact successively, with rollers wet by 

A device with a pan to contain the coating m a rrri a l a pan ^ ^ i4«mp#jning solution and rollers wet by ink. The 
roUapaitinlly immersed in the coating material contained in aamp^ iw g solution wett the nonprinting areas of the plate 
the pan. and a center roller to meter off a uniform film of the ^^j^ents the ink from wetting these areas. The ink wets 
coating material and ^ly it to the panting plate. ^ g^t mnsfoxed to the intermediate 

COATING blanket cylinder. The inked image is transfored to the 

An unbroken, dear film applied to a substrate in layers to ^ mi^trate as it passes between the blanket cylinder and the 
protect and seal iL or to make it glossy. ;mpM«ion eviindg. Transferring the image from the plate to 

FLEXOCHUPHIC INK a rubber blanket before transfer to the aibstcate is called the 

A quick-drying, fluid ink that is highly v<dasile or an ink offset principle. ^ 
that can be watff based and noovolatae. One major advantage of the offset prinqplc is that the soft < O S 

FLEXOCmAPHY 43 rubber saface of the blanket creates a dearw impression on ^ ^ O 

A method of rot«ylcttapre$s printing characterized by the , wide variety of papa surfeces and oAa si*$tratc mate- 
use of flexible, rubber, or plastic plates with raised image jiiij with both rou^ and smooth tcxiwes with a nummum Qui 

areas and fluid, lamd-drying inks. of pcess preparation. ^ S h 

SSJiTONES S£;Uthogr.phy has equipmem for short m«^^^ ggg 

Dot.pattern images that have the appearnnce of » long runs. Bodi sbeeifed and web presses are used Sh^^ ^ ^ ^ 

continuous-tone images because of the limited resolving lithography is used for printmg advcrtmng. boolK, cattlogs. ^ 

power of the humuTeye. This limitation accounts for an greeting cards, posters, labels, packagug. folding b^es. a 

optical illusion; smaU halftone dot*, when viewed at the decalcomanias. ooupons, trading stan^w. ai>d «t 

Vernal reading distance, cannot be resolved as individual tions. Many sheetfed presses can perfect (pant both sides of 

dots but Wend into a continuous tone. 55 the paper) in one pass through the press. Web off»tf « used 

LTTHOCaiAPfflC PLATES printing business foms. ncwsp^ws. preprinted news. 

A lSS«pWc plate is precoated with a Ught-sensitive cr pnpcr inserts, advertising Uterature, catalogs, long-run 

Gtherwiseimageable coating, and the separation between the books, encyclopedias, and magazines. 

S^d^Ke^ is^tS^ chemically. The offset lithography me rubber bUnket s^^ 

Sage areas nambSinkre^ «> to iiit«ular i^tmg surfaces, resultmgin the ^n^^^ g 

3age«as must be deceptive andrefuse int The pressure and preparation. ^^J^f^^l^^ g 

^toSe difference maintainedteween the ink receptivity text and halftones on rou^ sirfaced P^J^^ f 

oftheimageareasandthewaterreceptivityofthenonimage substrate does n««ntaa the pnntmg plate me^ S 

.reas.5eb«ertbepUtewiUbe.l^eritwm '"^^^^ '^'l^'^J^Z^^t^^ 

cress, and consequently, the bener the printing. There are 65 the plate is nght for reading rather titan ^^^^^f^ 
^^Tof^ogtiphic pUtes. TTk^ is an image Finally, less ink is required for equal average, dryi^^ 
^S^L sLn^TJLiraphic. or flat and smootiL speeded, and smudging and setoff are reduced Setoff is a 



as: 



5.630363 

3 4 

»»ditioii that results when wet ink od the surface of the Thus, liquid o{»que cottiags or inks such as ^te colored 
jSs^oS^c^S^^^ int ««tch^.sniif vdudes. «d sUnries wi^ inetal 

Thus in summaiy. conventional Uthogr^c offset jrint- lithographic process and must be tnnsfared fitom the offs« 
ing machines <x presses comprise one or more image 5 lithographic in-line madunes to a tepmu machine for 
sinting stations each having a printing rolkr or a plate printing in a separate run. 

cylinder to which is fastened a thin hydrSphilic. oloopbohic Such requirements not only hinder the speed of the 
printing plate having image areas which are oleophilic and pnndng process but also require additional time and thus 
hydropbobic and background areas which are oleophobic increase the cost of the printing. 

and hydrophilic. The plate surface is continuously wetted ^ would be advantageous to have a continuous tn-line 
with an aqueous damping solution which adheres only to the process in which not only offset lithographic printing could 
background areas and inked with oleo-resiaous inks which ^ ^ wfaidL in the same in-line process, liquid 

adhere only to the image areas of the plate as wet ink. Tlie vehicles induding opaque coatings, luch as white 

ink is offset transferred to the rubber surface of a coaucting ^ tiwiics containing encapsulated essences or mctai- 
bUnket cylinder and then rttransfenod to the i^cepcive ^ p^itidcs could also be printed and dried not only before 
surface of a copy web or a succession of copy shem, su^ ^j^g^Z^^iag of the offset lithogr^ inks but also in which, 
as p^, with an in^rcssion cylinder and the mk air dries by -f^-jrufluid opaque coatings have been applied, an 
flwdation and caring after passing through a dr^staDO^ 

It is abo known to provide the pnnang madune with a ^^^^"^ proceSiTthe continuous 

^jownsticam coating station having a blanket roUer assoa- mMp using me umop^nuc pcw»3 « 
■ted with a coating application unit for the appUcation of an » in-line process. 

overaU protective coaling over the entile printed area of the SUMMARY OF THE INVENTION 

copy sheets or web. . . .- 

It is known to ipply pattern coatings of protective com- 7^ present invention provides for a continuous m-une 
position by n^ans of blanket rolls by cutting into the rubba printing process having a j^undity of successive printing 
surface of the hiankct to create raised or relief surface areas 15 ^t^ons for printing color images on a nibstrate. At least one 
whidt selectxvdy receive the coating composition from the ^ stations prints a liquid vehicle image on a wbsiraie 
npUcation roll for retransfcr to selected areas of the copy ^ opaque coating using the flexogr^hic process and 

sheets in fcrm of patton coatings. See U^. PaL No. 4,796. at least one of the successive printing aations printing a 
555, second color image over the liquid vehicle image on the 

Uthogr^)hic inks are formulated to print from piano- K printed substrate using the lithopaphic process in the coo- 
graphic surfaces which use the princ^ that grease and tinuous in-line process, 
watff do not mix. Litfaographic inks se geaeraUy very 

In the novd inventive system, a single in-line continuous 
strong in color value to oompensMe for the lesser amount printing process is used. One of the stations may print a 
^lied. They are anxmg the strongest of all inks. H&e vefaide image on a substrate that contains a shxtry 

avenge amount of ink transfond to die piper is about half ss ^ eac^sulated essence therein utilizing the flexo- 
that of letter press because of the double split of the ink film —hie irocess. Another one of the stations may apply an 
between the plate cylinder and the blanket q^inder and ttie overcoating ova the liquid vehide image on the printed 
bUnket cylinda and the substrate on the impression cylin- ^bsirate using a liihogrqihic process. Still another cf the 
den stations may print an aqueous-based vehicle image induding 

Problems occur in the offset Kihopiphic process when 40 ^ ,„«^(|ed netallic rnaterial therein using die flcxogr^Ai^ 
^^nf to print cotain colors such as white and in pr^ness to form a metallic coating and thereafter at least one 
psticular white on other odors such u yellow because the pf the t pffr* "** prmtiiig stations prints a color image over 
color white will be faint and not suffidentty strong. In such aqueous-based vehide image using the lithogr^ihic ^ 

cases, the dwet or paper or substrate requiting the white ink ^i^t process in the continuous in-line process. <oS 
usually has to be run through the same printer sevoal times 45 ^^heaevcr a sutioa is used for flexogn^hic printing, a p h- Q 

before the white becomes suffidently ttong. flatoBraDhic pUte image is piaced on the blantaet cylinder g h ^ 

Furthcr.suchcdorsartnotgencranyprintahUinanoffset J^Sving the liquid vehick and trinsfdring the liquW q2> 

lithographic printing process. Tliisincans that the ibeets or y^gj^ ,^0 in^wssion cylinder for printing. An anilox tZ 3 ^ 
substrate must be lanoved and transfened to a second type ^y^y .,,0^^^ with the flexographic plate for sillying 
of madiine using the llcxopaphic process to apjrty peatcr so ^^^^ vehide which may be an aqueous-based vehide. § ^ 
amounts of ink in aicoesrive printing runs to adiicve the ^ .Edition, in sudi ease, a high-vdodty air dryer is ^ 
desired print quality. . . ^ , ^ «Mwajted with the iiniression cylinder <rf one or nwre of the 

A like simation ^^J?"^ printing stations wtoe the printing on the substrate is 

such ^^soatch-and^sn^ "^J^^^ « S^g to assist in drying thTidk^ 
Uquid vehide with a steiy f««™*^ " " SrSTiibstratc whileTis on or near the impression 

essence. Sudi ^^J^^^^'^ ^linL. bef<re the substrate arrives at the next succesrive 

slurry, must be printed with a Jf^" STfor additional printing, or before {linting occurs at ^ 

meanilo.roUacansupp yipeateramou^ ^" «t successive stSon. S 

""^£fXn^'£''v^" with a Slurry having sus- « -^^' ^^Jt^^^^^^ § 

pcndSmterial th^ SUA as metallic partides is to be it is printed ^» J^^^^P"^^ ^.S^ B 

SS^^fXt lithographic process caniot be used with- greater -^^^^ <=^"|^<^ *f ^^^'^ ^ 

KSSs ofT^SoJ^wiution with metallic inks ^yj'*^,'^^^^ 

whidi «^ dulling of the image. Furtha. the above impression *«^P"<»">5«^«*«^^^ 

SoSd^bSofthcin^^ ^ by the next 

SSS^S^^^ '"^"^ die pnntmg of the 

m^ ST^ again take place thus ensuring the desired intensity of 
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whitcDCSs on the substritc Subsequently, it the next sue- downstream liquid appUcatioo stttion is a coating ^Uca- 

ceedinc station a printing may take place on top of the white lion sution for printing a protecnve and/or aesthetic coating 

pnnting and su A printSig nuy continue at the remaining ova seie«ed portions ofor ove^the entire lak-image printed 

jrauDg «Bu .o«* f« 6 / i» surface of the copy sheets and can also be used to pnnt 

successive stations. ^^^^ ^ ^ U.S. PaL No. 

Thus, it is an object of the present invention to provide i 4.796^56. two liquid application stations are shown, the 
plurality of successive printing sutions for printing color including a coating appaimois and the fint sution bcmg 

images on a substrate in a continuous in-line process and id ^ conventional offset image printing station. The coacmg 

which some of the stations print using the flexogr^c application printing station is one that can be modified 10 

process and other of the sudons print utilizing the offset convctx it cither permanently or intermittently 10 a coating 

lithographic process. ^ sution from an offset lithographic sution. 

It is also an objea of the present invention to print an ^ station is illustrated in FIG. 2 hereiiL The station 

aqueous-based vehicle inuge including a suspended metal- 3^ comprises a housing 32 wfaidi includes dierein a plate 

lie material therein using the flexogr^>hic process at one cylindff 34 that is fed with an ink system of roUffs 36 that 

printing station and at least one successive printing station ^ ^ ^^q^ „ ^ supply 38 and trmnsfer it to the plate 

printing a color image over the aqueous-based vehicle image cylindo 34. A blanket cylindff 40 is in ink transfer rela* 

using a Uthogr^ihic process in a continuous in-line process tionsh^) with the plate cylinder 34 and the impcessioo 

or placing an overcoating over the aqueous-based vehicle cylinda 42 whoe the image is iransfexred to a substrate 

image using the flexographic process and then printing at passing between blanket c^der 40 and impression cylin- 

successive sutions using the lithographic process. ^ daAlu blanket cylinder 40 routes in the direction of axrow 

It is yet another object of the present invention to provide 52. This is a conventional offset lithographic printing su- 

a continuous in-line printing process in which one a( the tion. When it is desired to convert that station into a cotter 

stations prints a liquid vehicle image on the substrate with a station, the coaier apparatus 43 has a coater head 44 indud- 

slurry containing an encapsulated essence using the flexo- ing a supply of liquid coating and an aniiox roller 44 that can 

graphic process and at least one <rf die successive printing ^ be moved such that it can be in contact with either the 

stations tppiies an overcoating over the liquid vehicle image blanket cylinder 40 for direct printing or the plate cylindff 

on the printed substrate using the offset lithogrv^uc process 34 for offset printing. In this case, the ink rollers 36 for die 

in a continuous in-line process. lithographic system are removed from engagement with the 

plate cylinder 34 in a well-known manner. The coater unit 43 

BRIEF DESCRIPTION OF THE DRAWINGS ^ indudes a moicr device 45. an arm 47. and a pivotal 

_ . ^ r . • -vii k* connection 48 diat connects the coaler head 44 witti the 

These and other features of the present mvention wiU be ^^^^^ ^ assembly 

mere ftillv disdosed when taken in conjunction with the rcinauiwa « u*- w 

DCTaSS) DKCM^ON OFTHE present as suted I«viously.^off.et Uthograptuc ma^^^ 

SvBmON in whidi like numerals refresent like dements HG. 2 U converted as riiown therein 10 a coater tha^ is u^ 

nT^hii* 33 only in the last stagcofanin-Unepruiungprooess.lt has not 

ana m wnicn. ^ ^ been able to be used in stages other than the last printing 

HG. 1 is a sdiematic view of a {Sior ait offset Uthogmphy ^^^^ the ink that is pUced 00 the blanket cylinda 

printing sution; j^meansofananilflxroUerisstillwci when it arrives at the 

FIG. 2 is a generalized depiction of a printing station that subsequent stations, thus causing smearing of the printed 
may be used either as an offset lithographic station ^ * ^ nutoial and causing a general irapossibiliry of printing 
flexogr^hic printing station and illustrates how the station infomation thereon. Howe\-ff. apfiicant has modified 

may be converted from an offset lithogr^>hic station to a ^»tir,n shown in FIG. 2 by the addition of a high-vdodty 

flexographic station; and ^ 50 that is associated with the impression q^inder 

FIG. 3 illustrates the continuous in-line process of the 42 direcdy afta the ink is traaUenrd from the blanket ^ 

present invention comprising a phiraliiy of printing stations. cylinder to the substrate on the imprrsiioa cylinder. Thus by ^ ^ 

eadi of which can be converted from an offset lithographic using flexographic inks, or aqueous coatings which are < O § 

printing station to a flexographic printing station as well as naturally quick-dryittg inks, and the high-vdocity air drya H K q 

a final coating station. 50 located at die point where the ink is appUed to the m h w 

substrate on the impression cylinda. the ink is suffiaentiy Q lIj ^ 

DETAILED DESCRIPTION OF THE PRESENT ancd when it passes to the next sution that further printing ul 3 h 

INVENTION can take place on the printed substrate. n ^ 

HG. 1 is a sdiematic i^jcesenution of a weU-known Thus, as shown in FIG. 3, a conventional in-line offset 8 o 

offset Uthognphy printing station 10 having a plate cylinda lithographic printing machine 52 is shown having an appa- ^ 

12 a blanket cylinder 14. and an in^ression cylinder 16.1116 rams to feed paper into the said machine, rcfeffed to as a a- 
printing medium or substrate, sudi as paper 20 cither in 35 feeder 54. printing stations 56. 58. 60. 62. and 64 and a 

l^eet form or web. is fed over the impression cylinder 16 in coating sution 66. A ddivcry station 68 receives die pnnted 

printing coouct with the Uanket cylinder 14 to receive die material or substrates. Thus there are a pluraUty of succes- 

image and then passes over the paper transfer cylinder 18 sive printing stations 56, 58. 60. 62. and 64 for printmg color 

with the image printed thereon. An inking system 26. weU images on the substrate in a continuous in-line process. Any 
known in die art. transfo-s die ink from the ink supply to the eo one of die printing stations 56-64 can be modified as ^ 

plate cylinder 12. This is a typical offset lithography printing generaUy shown therein and as iUuftrated in FIG. 2 to print 

suQon. • first color image using the flexographic process. The O 

As disdosed in VS PaL No. 4,796 offset litho- succeeding printing sutions can dien print a second color q 

graphic printing madunes genaaUy have a plurality of image over the first color image using the Ij^^jpraphic ^ 
S^.Une liquid aroUcation stations at least one of whidi is an &5 process in the continuous m-hne process. As iDustraied a 

Sk ima^e sution for printing Uttiographic ink HG. 2. die flexographic p«o«s ptmtmg su^^^^ 

images on to r^I^ ^ceptive copy sheetT The final blanket cylinda 40 and the impression cylmda 42. A 
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flcxomphic riiic 41 on the bUnket cylinder 40 has an In the pr««it invention, at least one of the flcxographic 

imagrthcrcoo for receiving the first color from the anilox printing sutions i»int$ ao inugc with liquid vehicle slurry 

roilff 4^ and transforing that first color image to the containing an encapsulated essence. In another embodiment, 

impression cylinder 42 for printing oo the substrate. Tht at least one of the printing stations prints an image with a 

high-velocity air dryer 56 thus dries the flexogr^c ink on j watcr-bascd Uquid vehicle containing suspended parades 

the substrate and passes the substrate to the subsequent thai are either uniform or nonuniform in size. The suspended 

printing station. Thus in FIQ. 3. staiioD 56 may be modified particles may be metallic particles up to subsianliaUy 16 

as genaally shown thotin and as Ulusmied in FIG. 2 and microns in diameter. 

a flexogrmphic ink can be printed thereon at sution 56. dned The present inventioa may also use the metallic color 

by the high-velodty air dryer 50. and coupled to subsequent printing process as disclosed in commonly assigned U.S. 

in -line sutions 58-^ for further printing a second or more ptL No. 5 J70.976 inoocpotated herein by reference in its 

color images over the fint color image using the offset entirety. 

lithographic process in a continuous in-line process. The aspect, the novelty of the present inventioo is to 

flexogr^hic printing station shown in FIG. 2 may print a crease a flexogr^ihic printing station that can be used at one 

Uquid vehicle image on the substrate with a slurry contain- ^ pluraUty of printing stations in a continuous in-line 

ing an enc^suiated essence. At at least one of the successive process and in which, at a subsequent printing stttion. a 

printing sutions 5«-64 an overcoating may be applied over J^t^—phic process may be used to print over the Uquid 

the liquid vehicle image on the printed substrate using Ae "^^^^ ^ ^ flcxographic station, 

flcxographic process in the continuous in-hne frocej«. The ^^Js been di^<»ed an apparatus for a com- 

ovcrcoating may be an aqueous ovcrcoanng. or an ultravi> ii^u*- ™ wj«otco u «pp«»iu» i« 

let overcoming. In addiSn. the substrattm » bined Uthographic/fiexographic printing process that 

a web 20 as flhisirated in HG. 1 or it may be single sheet fed indudcs a plurahty of successive printing stations for pnni- 

in rht continuous in-line process &om die sta<± sheets ing color, images on a substrate in a contmuous m-iine 

shown at 54 in FIG. 3. process and wherein one of the stations prints a first color 

Further, the modified flcxographic printing sution 30 image using the flexop^c process and at least one of the 

shown in FIG. 2. as stated previously, may be any one of the 23 successive printing stations prints a second color image over 

stations 56-^ in FIG. 3. and as illustrated by stations 56 and the first oolor image using the lidiogr^hic process in the 

58. and may print an aqueous-based vehide image induding continuous in-line process. 

a suspended zretallic material therein using the flexogrmphic While the invention has been desoibed in connection 

process to form a metallic coating. Again, after it is dried by ^ prefened embodiment it is not intended to limit the 

the higb-velodty air dryer 50. it may be passed to one of the 30 scope of the invention to the particular form set forth, but. 

successive printing stations for printing a color image over qq the contrary, it is int e nded to cover such alternatives, 

the aqueous-based vehide image using the offset litho- modifications, and equivalents as may be included within 

graphic process in the continuous in-line process. The sus- the spirit and scope of the invention as defined by the 

pended material may include uniform-sized metal partides appended claims, 

to form the meullic coating or it may inciude nonunifcrm or 33 we claim: 

mult^>le-sized metal particles to form the metallic coating. Apparatus for a combined iithogr^hicttexogr^c 

The present invention is especially useful when a liquid printing process comprising: 

opaque coating must be printed such as a white color ink. In 4 substrate; 

that case, it may be desirable to have bodi stations 56 and 5S ^ piwaliiy of successive printing stations for printing 

modified as shown in FIG. 3 and as illuscrated in detail in 40 color images on the substrate in a continuous in-line 

FIG. 2. In such case, the anilox loUer 46 at each station process; 

deliven the white ink in the same paoera to die flcxographic ^ ^ stations comprising a flexogrq>hic panting 

plate 41 on the blanket cylinder 40 for transfer to die sution for jiinting a liquid vehide image on said 

substrate on the impression cylinder 42. As the substrate substrate with a slimy containing an enc^>sulated 

passes the higb-vdodty drying station 50. die ink is dried 45 essence using die texo^tpbic process; 

and the second station may again print die same white ai least one of said successive printing sutions being a 

paoanonmesubstratetoincrcasethequalityof the white ji^iogr^jhic printing station; and 

ink appearance after it is ^jpUcd to the substrate. mi <,vacoating vehide image on 

Thus, flic station or stations diat are converted to flexo- ^ printed substrate at at least one of said successive 

^tf bic printing sutions may have an ink-providing means 30 liihogrMhic printing sutions using die lidiognphic 

46 at die printittg station f<r applying a flcxogr^c ink to process in said continuous in-line process, 

be blanket cylinder to fom die image. A substrate receives ^ Apparams as in claim 1 wherein said overcoating is an 

die flestographic ink image transfer from the blanket c)1indff mucous overcoating. 

and at least one subsequent printing station in die in-line ^ Apparams as in claim 1 wherein said ov^coating is an 

process rocdves die image-priuted substrau and prints an 55 ^j^^J^ overcoating, 

additional coated ink image on die substrate 00 top of die ^ Apparatus as in '■^'^^ 1 wherein: 

flcxographic ink image using offset Udiography. The «1^- substrate is a paper sheet; and 

tional colored ink images that can be printed on top of the . 

flexographic ink inug^s «n be convSl^o^I U*ogr.phic f^^STLt'Sr ll^'JSf ^000950 

inks or waterless inks. 60 .7^^ ^ m 

Fuitbcr. the eolottd iak images may be priaied with «»« •» • ««» 

halftone faeeiang i»<ecMes. Tlie flexogripbie ink image '^'^''^ J^'^* 'J't, ^^!!^ 

and the coloced i^images may also be printed in solids <• Appaiwus for a eombmed litfiogn(i»uc«exogiaphie 

and/or halftooe printing plates in sequence and in regisey in printing process compnsmg: .. .... 

successive printing stations to produce a miilticolaral image iS a plurality of successive pnnting stations for pnnnng 

on die substrate. Fiotiier. the printing ^iparaius may include color images oo a substrate in a continucus a-line 

a sheetfed press or a web press. P^*- CONFIDENTIAL 

- . . SUBJECT TO 
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one of Slid suiioos cocDprisiog a flexognphic priAting 
stttioo pnotiog an aqueous-based vehicle iruge using 
the flexographic process to fonn a metallic coatiog; 

a suspended tnetaUic maieh&l being included in said 
aqueous-based vehide image: and 5 

at least one of the successive printing stations conaphsing 
an offset litbognphic printing station printing a color 
image over the aqueous-based vehide image using the 
offset lithographic process in said continuous in-line 
process. lO 

7. Apparatus as in claim 6 wherein said suspended mate- 
rial indudes uniform-sized metal partides to form said 
metallic coating. 

8. Apparatus as in claim 6 wherein said suspended mate- 
rial indudes nonunifonn-sized metal partides to form said 
metallic coadng. 

9. Apparatus as in claim 6 further including: said flexo- 
graphic printing station induding a plate cylinda having a 
flexographic plate thereon, a blanket cylinder, and an 
impression cyiinds; 2D 

a flexographic plate image transfened from said plate 
cylinder to said blanket cylinder, said iouge being 
formed of said metallic coating, said blanket cylinder 
transfening said metallic coating to said impression 
cylinder for printing said flexographic plate image on 23 
said substrate; and 

an anilox roUa associated with said flexographic plate for ~ 
supplying said aqueous-based vehide containing said 
suspended tallic material to said flexographic plate. 

10. Appcrams for creating a combined litbog^^»hic/ 30 
flexographic printing process comprising: 

a plurality of successive printing sutions for printing 
color images on a substrate in a continuous in-line 
process; 

one of said stations comprising a flexographic printing ^ 
station for printing a first color image using the flexo- 
gr^>hic process; and 

at least one of the successive printing stations comprising 
an offset U(hogr^)hic printing station for printing a 
second colcr image over the first color image using the ^ 
offset lithographic proceu in said continuous in-line 
process. 

11 Apparatus as in daim It further including: 
said flexogr^ihic printing station including a plate 
cylinder, a blanket cylinder, and an inpctssiott cylin- 
der 

a flexographic plate on said plate cylinder 

an anilox roUer associated with said flexographic plate for 
supplying a first colcr to said flctop^^bic plate to form ^ 
said first color image; and 

said blanket cylinder recdving said first color image from 
said plate cylinder and transfexring said first color 
image to said impression cylinder for printing on said 
substrate. 5j 

12. Apparams for o-eating a combined lithographic/ 
flexographic printing process conqsising: 

a substrate; 

a plurality of successive printing stations for printing 
color images on the substrate in a continuous in-line 60 
process; 

at least two successive ones of said printing stations being 
flexography stations and coursing: 

( 1) a supply of liquid coating; 

(2) a plate cylinder associated with a blanket cylinder. 65 
said plate cylinder having a flexogri^c plate 
thereon; 



(3) an anilox roller associated with said liquid supply 
coadng and said plate cyiinda for delivering said 
liquid coating to said flexographic plate to form an 
image for transfer to said blaoJcet cylinder; 

(4) an impression cylinder for receiving said liquid 
coating image tnnsfeired from said blanket cylinder 
and printing said image on said substrate, said at 
least, two flexography stations printing the same 
liquid coating image in sequence and in supmm- 
posed relationship; and 

ai least one offset lithographic printing station for receiv- 
ing said substrate and printing over said liquid coating 
image. 

13. Apparatus as in claim 12 wherein said liquid coaling 
image printed on said substrate is a white color ink 

14. Apparatus as in daim 12 further induding an air dryer 
associated with eadi of said impression cylinders on said 
flexogr^y stations, said air dryer having suffident air 
vdoaty for drying said liquid coating before the substrate is 
transferred to the successive printing sutioo in said continu- 
ous in-line process. 

15. Appvams for a combined lithognq)hic^exogrq>hic 
printing process con^srising: 

a plurality of successive printing stations for printing 
color images on a substrate in a continuous in-line 
process, said printing stations induding both litho- 
graphic and flexographic printing stations; 

a blanket cylinder at at least a first one of said flexo- 
gr^hic printing stations; 

flexographic ink-providing means at said at least first one 
of said flexogr^>hic printing sutions for applying a 
flexogn^c ink to said blanket cylinder to form an 
image; 

, a substrate for recdving said flexogr^hic ink image 

transferred tm said blanket cylinder and 
at least one subsequent lithographic printing station in 
said in-line process for receiving said image printed 
substrate and printing an additional colored ink image , 
on said substrate on top of said flexographic ink image 
using offset lithography. ^ 

16. Apparatus as in claim 15 further comprising: 

a plate cylinder at said at least first one of said flexo- 

gr^>hic stations; 
a flexognphic plate on said plate cyiinda for recdving 

and transfening said flcxogr^ihic ink to said blanket 

cylinder; and 

said flexographic ink-providing means including a flexo- 
graphic ink si^ly and an anilox roUer associated with 
said flexographic ink supply for transferring said flexo- 
gnf>hic ink to said flexographic plate. 

17. Apparams for a combined litbogn^c^exographic 
printing process for printing a imilticolored image oois^iris- 
ing: 

a plurality of successive printing stations for printing 
color on a substrate in a continuous in-line process, said 
printing stations induding both lithographic and flexo- 
graphic printing stations; 

at least one of said flexogr^ihic printing stations having: 

( 1) a plate cylinder and a blanket cylinder, said plate 
cylinder induding a flexographic plate having an 
image thereon for transfemng a flexogr^hic color 
ink image to said blanket cylinder 

(2) ah etdied anilox roller for applying a flexographic 
color ink to said flexographic plate on said plate 
cylinder 
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(3) to imprcssioo cylinder in ink-transfer rdatioaship 
with said bUnket cylinder for tnnsfaiing said flexo* 
graphic color ink image from said bUnkct cylinder to 
said substrate; and 
at least one of said succeeding printing stations being a 

lithograpiuc printing station using offset lithography 

for pnntiog additional colored ink unages on top of said 

flexographic ink imtge. 

18. Apparatus as in claim 17 wherein said additional 
colored ink images art fanned with lithographic inks. 

19. Apparatus as in claim 17 whcreifl said colored ink 
images are formed with waterless inks. 

20. Apparatus as in claim 17 funhs including an air dryer 
adjacent to said impressioa cylinder for drying the flexo* 
graphic ink image transfored to said substrate before said 
additional colored ink images are printed thereon. 

21. Apparatus as in daim 17 further induding halftone 
printing plates for printing said colored ink images. 

22. Apparaus as in daim 17 wherein said flexogr^>hic 
ink image and said colored ink images are primed as solid 
colors and/or with halftone printing plates in sequeitce and 
in registry in said successive printing stations to produce 
said nmlticolared image on said substrate. 

23. Apparatus as in daim 17 wherein said printing appa- 
rams indudes a sheet-fed press. 

24. Apparatus as in daim 17 wherein at least one of said 
flexogrif]luc printing stations prints said flexogF^>hic ink 
image with liquid vehide slurry containing an encapsulated 
essence. 

25. Apparatus as in claim 17 wherein at least one of said . 
printing stations prints said fiexognphic ink image with a 
water-based liquid vefaide containing suspen(fed partides. 

26. Apparatus as in claim 25 whnin said suspended 
partides are uniform in size. 

27. Apparatus as in claim 25 whoein said suspended 
partides are nonunifonn in size. 

28. Apparams as in claim 25 wherein said suspended 
partides are metallic paitides. 

29. A method d combinittg lilhogr^y and liexographic 
printing in a continuous in-line process compnsing the steps 
of: 

providing a plurality of successive lithographic/ 
flcxographic printing stations for panting colored ink 
inuges on a substrate; 

printing a flexogrq>hic ink image on said substrate at at 
least one of said fiexographic stations; 

transfening said printed substrate to at least one subse- 
quent printing station in said oontittuous in-line pro- 
cess; and 

printing colored ink images on top of said flexogr^>hic 
ink image at at least one of said subsequent lithographic 
printing stations with an offset lithogr^ihic process. 

30. A method as in daim 29 further comprising the step 
of diying said fiexographic ink image on said substrate with 
an air drya* prior to printing said colored ink images thereon. 

31. A ntethod as in daim 29 fiirtber including the step of 
printing a coating on top of said colored ink images at one 
of said plurality of subsequent printing sutions. 

32. A method as in claim 29 wherein said colored inks 
forming said colored ink images are waterless. 

33. A method as in claim 29 wherein said colored inks 
forming said colored ink iixuges are in a solvent-based 
liquid vehide. ' ' 
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34. A method as in claim 29 further induding the steps of: 
printing a slurry on said substrate at any of said printing 

sutions in said continuous in-line process; 
using an enci^ulated essence in said slurry; and 
printing an overcoating over said slurry at a subsequent 

printing station in said in-line process to procea said 

essence. 

35. A method as in daim 34 further including the step of 
printing an aqueous-based coating ova said slurry. 

36. A method as in claim 34 further including the step of 
printing an ultraviolet coating over said slurry. 

37. A method of combining offset lithography and fiexo- 
graphic printing in a continuous in-line process comprising 
the st^s of: 

providing a substrate; 

tpplying a fiexographic ink to a blanket cylinder in a 
patten with a coating head at a first fiexographic 
printing station; 

transfexring said patten of fiexographic ink from said 
blanket cylinder to the substrate: and 

printing a wateriess ink pattern over said fiexographic ink 
patten on said substrate at at least one subsequent 
offset lithographic printmg sutioo in said continuous 
in-line process. 

38. A naethod of combiiiing lithography and fiexographic 
printing in a continuous in-line process comprising the steps 
of: 

printing an aqueous-based vehide image having sus- 
pended particles therein on a substrate at a first fiexo- 
graphic printing station; 

transfexring said image printed subscate to at least one 
additional printing station in said continuous in-line 
process; and 

printing additional colored ink images oo said printed 
substrate over said aqueous-based vehicle image in an 
offset lithogn^c process at said at least one additional 
printing station in said in-line process. 

39. A method of combining lithography and fiexographic 
printing in a continuous in-line procrti comprising the steps 
of: 

(1) providing a plurality of successive pnating stations for 
printing liquid vehicle images on a substrate in said 
in-line continuous process: 

(2) utilizing an antlox roller to transfer a liquid ink as said 
liquid vehide to a fiexographic ptaic image at at least 
one of said printing stations: 

(3) printing said liquid ink from said fiexographic plate 
image to a substrate; 

(4) transfening said printed substrate wid) said liquid ink 
image to a subsequent printing station in said in-line 
printing process; 

(5) repeating steps (2H4) at subsequent printing stations 
in said in-line process to achieve a desired opadty ink 
image on said substrate; and 

(6) printing an ink patten over said fiexogr^)hic ink 
image using an offset lithographic process. 

40. A method as in daim 39 further including the step of 
additionally printing colored ink images over said liquid ink 
image on said substrate at subsequent ones of said printing 
stations in said in-line process. 

41. A method as in claim 40 wherein said liquid ink is an 
opaque white color. 
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Reissue of U. S. Patent No. 5,630,363 



CLAIMS 



Note: Bracketed material in the following claims has 
been deleted from U. S. Patent 5,630,363 as issued; 
underlined materials, including new claims 42-84 has 
been added. 

I . Apparatus for a combined 
liihographic/flexographic printing process comprising: 

a substrate; 

a plurality of successive printing stations for 
printing color images on the substrate in a continuous in- 
line process; 

one of said stations comprising a flexographic 
printing station for printing a liquid vehicle image on said 
substrate with a slurry containing an encapsulated essence 
using the flexographic process; 

at least one of said successive printing stations 
being a lithographic printing station; and 

an overcoating applied over the liquid vehicle image 
on the printed substrate at at least one of said successive 
lithographic printing stations using the lithographic process 
in said continuous in-line process. 

2. Apparatus as in claim 1 wherein said 
overcoating is an aqueous overcoating. 

3. Apparatus as in claim 1 wherein said 
overcoating is an ultraviolet ink overcoating. 



4. 



Apparatus as in claim 1 wherein: 
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said substrate is a paper sheet; and 
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said apparatus includes a sheet feeder. 

5. Apparatus as in claim 1 wherein: 
said substrate is a web; and 

said apparatus includes a web feeder. 

6. Apparatus for a combined 
lithographic/flexographic prinimg process comprising: 

a plurality of successive printing stations for 
printing color images on a substrate in a continuous in-line 
process; 

one of said stations comprising a flexographic 
printing station priming an aqueous-based vehicle image 
using the flexographic process to form a metallic coating; 

a suspended metallic material being included in said 
aqueous-based vehicle image; and 

at least one of the successive printing stations 
comprising an offset lithographic printing station printing a 
color image over the aqueous-based vehicle image using 
the offset lithographic process in said continuous in-line 
process. 

7. Apparatus as in claim 6 wherein said 
suspended material includes uniform-sized metal particles 
to form said metallic coating. 

8. Apparatus as in claim 6 wherein said 
suspended material includes nonuni form-sized metal 
particles to form said metallic coating. 

9. Apparatus as in claim 6 further including: 
said flexographic printing station including a plate cylinder 
having a flexographic plate thereon, a blanket cylinder, and 
an impression cylinder, 

a flexographic plate image transferred from said CONfidentjal 
plate cylinder to said blanket cylinder, said image being subject to 
formed of said metallic coating, said blanket cylinder ^'^OTectjve order 
transferring said metallic coating to said impression 

, \ 
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cylinder for printing said flexographic plate image on said 
substrate; and 

an anilox roller associated with said flexographic 
plate for supplying said aqueous-based vehicle containing 
said suspended metallic material to said flexographic plate. 

1 0. Apparatus for creating a combined 
lithographic/flexographic pnnting process comprising: 

a plurality of successive printing stations for 
printing color images on a substrate in a continuous in-line 
process; 



one of said stations comprising a flexographic 
printing station for printing a first color image using the 
flexographic process; and 

at least one of the successive printing stations 
comprising an offset lithographic printing station for 
printing a second color image over the first color image 
using the offset lithographic process in said continuous in- 
line process. 

11. Apparatus as in claim 10 further including: 

said flexographic printing sution including a plate 
cylinder, a blanket cylinder, and an impression cylinder, 

a flexographic plate on said plate cylinder, 

an anilox roller associated with said flexographic 
plate for supplying a first color to said flexographic plate to 
form said first color image; and 

said blanket cylinder receiving said first color image 
from said plate cylinder and transferring said first color 
image to said impression cylinder for printing on said 
substrate. 

1 2. Apparatus for creating a combined 
lithographic/flexographic printing process comprising: 



a substrate; 
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a plurality of successive printing stations for 
printing color images on the substrate in a continuous in- 
line process; , 

at least two successive ones of said pnnting stations 
being flexography stations and comprising: 

( 1 ) a supply of liquid coating; 

(2) a plate cylinder associated with a blanket 
cylinder, said plate cylinder having a flexographic plate 
thereon; 

(3) an anilox roller associated with said liquid 
supply coating and said plate cylinder for delivering said 
liquid coating to said flexographic plate to form an image 
for transfer to said blanket cylinder; 

(4) an impression cylinder for receiving said 
liquid coating image transferred from said blanket cylinder 
and printing said image on said substrate, said at least two 
flexography stations printing the same liquid coating image 
in sequence and in superimposed relationship; and 

at least one offset lithographic printing station for 
receiving said substrate and printing over said liquid 
coating image. 

13. Apparatus as in claim 12 wherein said liquid 
coating image printed on said substrate is a white color ink. 

14. Apparatus as in claim 12 further including 
an air dryer associated with each of said impression 
cylinders on said flexography stations, said air dryer having 
sufficient air velocity for drying said liquid coating before 
the substrate is transferred to the successive printing station 
in said continuous in-line process. 

15. Apparatus for a combined 
lithographic/ flexographic printing process comprising: 

a plurality of successive printing stations for 
printing color images on a substrate in a continuous in-line 
process, said printing stations including both lithographic 
and flexographic printing stations; 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W000956 



a blanket cylinder at at least a first one of said 
flexographic printing stations; 

flexographic ink-providing means at said at least 
first one of said flexographic pnntmg stations for applying 
a flexographic ink to said blanket cylinder to form an 
innage; 

a substrate for receiving said flexographic ink image 
transferred from said blanket cylinder; and 

at least one subsequent lithographic printing station 
in said in-line process for receiving said image printed 
substrate and printing an additional colored ink image on 
said substrate on top of said flexographic ink image using ^ 
offset lithography. 

16. Apparatus as in claim 15 further comprising: 

a piate cylinder at said at least first one of said 
flexographic stations; 

a flexographic plate on said plate cylinder for 
receiving and transferring said flexographic ink to said 
blanket cylinder, and 

said flexographic ink-providing means including a 
flexographic ink supply and an anilox roller associated with 
said flexographic ink supply for transferring said 
flexographic ink to said flexographic plate. 

17. Apparatus for a combined lithographic/ 
flexographic printing process for printing a multicolored 
image comprising: 

a plurality of successive printing stations for 
printing color on a substrate in a continuous in-line process, 
said printing stations including both lithographic and 
flexographic printing stations; 

at least one of said flexographic printing stations 

having: 

. ... J ui I, . r J -J CONFIDENTIAL 

( 1 ) a plate cylinder and a blanket cy Under, said subject to 
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image thereon for transfemng a flexographic color ink 
image to said blanket cylinder; 

(2) an etched anilox roller for applying a 
flexographic color ink to said flexographic plate on said 
plate cylinder; 

(3) an impression cylmder in ink-transfer 
relationship with said blanket cylinder for transfemng said 
flexographic color ink image from said blanket cylinder to 
said substrate; and 

at least one of said succeeding printing stations 
being a lithographic printing station using offset 
lithography for printing additional colored ink images on 
top of said flexographic ink image. 

1 8. Apparatus as in claim 1 7 wherein said 
additional colored ink images are formed with lithographic 
inks. 

19. Apparatus as in claim 17 wherein said 
colored ink images are formed with waterless inks, 

20. Apparatus as in claim 1 7 further including 
an air dryer adjacent to said impression cylinder for drying 
the flexographic ink image transferred to said substrate 
before said additional colored ink images arc printed 
thereon. 

21. Apparatus as in claim 17 further including 
halftone printing plates for printing said colored ink 
images. 

22. Apparatus as in claim 17 wherein said 
flexographic ink image and said colored ink images arc 
printed as solid colors and/or with halftone printing plates 
in sequence and in registry in said successive printing 
stations to produce said multicolored image on said 
substrate. 



23. Apparatus as in claim 17 wherein said 
printing apparanis includes a sheet-fed press. ^SUBJECT TO ^ 
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24. Apparatus as in claim 1 7 wherein at least 
one of said flexographic pnnting stations pnnts said 
flexographic ink image with liquid vehicle slurry 
containing an encapsulated essence. 

25. Apparatus as m claim 17 wherein at least 
one of said printmg stations prints said flexographic ink 
image with a water-based liquid vehicle containing 
suspended panicles. 

26. Apparatus as in claim 25 wherein said 
suspended particles are uniform in size. 

27. Apparatus as in claim 25 wherein said 
suspended particles are nonuniform in size. 

28. Apparatus as in claim 25 wherein said 
suspended panicles are metallic panicles. 

29. A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

providing a plurality of successive 
lithographic/flexographic printing stations for printing 
colored ink images on a substrate; 

printing a flexographic ink image on said substrate 
at at least one of said flexographic stations; 

transferring said printed substrate to at least one 
subsequent printing station in said continuous in-line 
process; and 

printing colored ink images [on top of] over said 
flexographic ink image at at least one of said subsequent 
lithographic printing stations with an offset lithographic 
process. 

30. A method as in claim 29 further comprising 
the step of drying said flexographic ink image on said 
substrate with an air dryer prior to printing said colored ink 

images thereon. confidential 
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31. A method as in claim 29 funher including 
the step of printing a coatmg on top of said colored ink 
images at one of said plurality of subsequent pnntmg 
stations! 

32. A method as in claim 29 wherein said 
colored inks forming said colored ink images are waterless. 

33. A method as in claim 29 wherein said 
colored inks forming said colored ink images are m a 
solvent-based liquid vehicle. 

34. A method as in claim 29 further including 
the steps of: 

printing a slurry on said substrate at any of said 
printing stations in said continuous in-line process; 

using an encapsulated essence in said slurry; and 

printing an overcoating [over] on top of said slurry 
at a subsequent printing station in said in-line process to 
protect said essence. 

35. A method as in claim 34 further including 
the step of printing an aqueous-based coating over said 
slurry. 

36. A method as in claim 34 further including 
the step of printing an ultraviolet coating over said slurry. 

37. A method of combining offset lithography 
and flexographic printing in a continuous in-line process 
comprising the steps of: 

providing a substrate; 

applying a flexographic ink to a blanket cylinder in 
a pattern with a coating head at a first flexographic printing 
station; 

transferring said pattern of flexographic ink from 
said blanket cylinder to the substrate; and Confidential 
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printing a waterless ink pattern over said 
flexographic ink pattern on said substrate at at least one 
subsequent offset lithographic pnnting station in said 
continuous in-line process. 

38. A method of combining lithography and 
flexographic printmg in a continuous in-line process 
comprising the steps of: 

printing an aqueous-based vehicle image having 
suspended particles therein on a substrate at a first 
flexographic printing station; 

transferring said image printed substrate to at least 
one additional pnnting station in said continuous in-line 
process; and 

printing additional colored ink images on said 
printed substrate over said aqueous-based vehicle image in 
an offset lithographic process at said at least one additional 
printing station in said in-line process. 

39. A method of combining lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

(1) providing a plurality of successive printing 
stations for printing liquid vehicle images on a substrate in 
said in-line continuous process; 

(2) utilizing an anilox roller to transfer a liquid 
ink as said liquid vehicle to a flexographic plate image at at 
least one of said printing stations; 

(3) printing said liquid ink from said 
flexographic plate image to a substrate; 

(4) transferring said printed substrate with said 
liquid ink image to a subsequent printing station in said in- 
line printing process; 

(5) repeating steps (2)-(4) at subsequent printing 
stations in said in-line process to achieve a desired opacity 

ink image on said substrate; and *^^^b\ect TO 
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(6) pnnting an ink pattern over said 
flexographic ink image using an offset lithographic process. 

40. A method as in claim 39 further including 
the step of additionally pnntmg colored ink images over 
said liquid ink image on said substrate at subsequent ones 
of said pnnting stations in said m-line process. 

41. , A method as in claim 40 wherem said liquid 
ink is an opaque white color. 

42. The apparatus of anv of claims L 6. 10. 12. 
15 and 17. wherein the substrate is printed on both sides in 
one pass during the continuous in-line process. 

43. The method of anv of claims 29. 37. 38 or 
39 wherein the substrate is printed on both sidgs in ong 
pass during the continuous in-line ptocgss. 

44. A pparatus for a combined 
lithoyaphic/flexo^phic printing process comprising: 

a ^ut)strate; 

a plurality of successive printing stations hz 
depositing a series of thin, controlled layers on OJig side of 
a ^bgti^tff a continuous in-line process; 

one of said stations comprising a flexographic 
printing station for priming a liflujd vehislg irnagg gp said 
substrate using a flexographic process: and 

at least one of said successive printing stations 
being a lithographic printin,g staiiom 

wiifiisby siud siilzst£ats is 

o pposite side of that previously printed at at least QDfi of 
said successive lithographic printing stations using tfag 
lithographic process in said continuous in-line PiQgess. 

41 Apparatus as in claim M whsisin ai Igast 
0Q£ af said ttiin, ^gngailed la;^ at ths fl?xoffi?Phig ' 



station is a coating material. 
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46. Apparatus as in claim 44 herein at least 
one of said thin, controlled lavers at one of the lithographic 
stations is an ink. 

47. Apparatus as in claim 44 wherein: 
said substrate is a paper sheet: and 

said a pparatus includes a sheet feeder. 

48. Apparatus as in claim 44 wherein: 
said substrate is a web: and 

said apparatus includes a web feeder. 

49. The apparatus of claim 44 for a combined 
lithoeraphic/flexographic printing process compnsing: 

a Plurality of successive printing stations for 
depositing a series of thin, controlled lavers on a substrate 
in a continuous in-line process: 

one of said stations comprising a flexographic 
printing station printing an aqueous-based vehicle on one 
side of the substrate using the flexographic process to form 
a metallic coating image: 

a suspended metallic material being includgd in said 
aqueous*based vehicle: and 

at least one of the successive printing stations 
comprising an offset lithographic printing station vnminz a 
99\9l im^g? Q'^ top of the aqueous-based vehicle or on the 
QppQ^ity side to that previously printed using t_he oflkgt 
lithographic process in said continuous in^ procfisa. 

^ Apparatus as in claim 49 whgrsin said 
suspended material includes uniform-sized metal particles 
to form said metallic coating . 

51. A pparatus as in claim 49 wherein said 
suspended material includes nonuni form-sized metal CONFIDENTIAL 
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52. Apparatus as in claim 49 further including: 
said flexQgraphic pnnting station including a plate cylinder 
having a Hexographic plate thereon, a blanket cylinder, and 
an impression cylinder: 

a flexQgraphic plate image transferred From said 
plate cylinder to said blanket cylinder, said image being 
formed of said metallic coating, said blanket cylinder 
transfemng said metallic coating to said impression 
cylinder for printing said flexograohic plate image on said 
substrate: and 



an anilox roller associated with said flexQgraphic 
plate for supplying said aqueous-based vehicle contaming 
said suspended metallic material to said flexograohic plate. 

53. A pparatus for creating a combined 
lithographic/flexQgraphic printing process comprising: 

a plurality of successive printing stations foi 
depositing a series of thin, controlled layers on a substrate 
in a continuous in-line process: 

nn; of said stations comprising a flexographic 

onniing station iisE B£^^ 

flexographic process: and 

a^ least one 9f the other successive printing stations 
comprising an offset lithographic printigg station for 
printing a second color image on ths ceyesfi sidfi of ttl6 
substrate of the first color image MSin£ the afSst 
lithographic process in said continuous in-line procesSx 

^ Apparanis as in ciaim 51 fiighsr jpgl ^ di^; 

said flexographic printing station induding a Blais 
cylinder, a blankei cyiindgL and ap impre^ion sylindSL 

a flexographic plate said plate cylinder 



an anilox roller associated with said flexographic 
plate for supplying a first color to said flw g raphit Bias iS 
form said first color image; and 
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said blanket cylinder receiving said first color image 
from said plate cylinder and transferring said first color 
imat^e to said impression cylinder for onnting on said 
substrate. 

55. Apparatus for creating a combined 
lithographic/ flexograohic onnting process compnsing: 

a substrate: 

a plurality of successive printing stations for 
depositing a series of thin, controlled layers on a substrate 
in a continuous in-line process: 

at least one of said printing stations being 
flexograohic stations and comprising: 

(1) a su pp ly of liquid coating: 

(2) a plate cylinder associated with a blanket 
cylinder, said plate cylinder having a flexographic plate 
thereon; 

Q} aQaoiiox roller asso£iat^ 
su pply coating and said plate cylinder for delivering said 
liq^jt^ <ppatipg to said flexographic plate to form an image 
for transfer to said blanket cylinder. 

£4} an impression cylinder for reccmng said 
liquid coating image transferred from said blanket gylinder 
and BllntiM 5^4 ™age on one side of said substrate: and 

at least one offset lithographic printing station for 

o pposite side to that previously orintccL 

^ ^l2Q3£amSMiQ£l^li^S^^ 
coating image printed on said substrate is a white color ink. 

11 Apparatus as in claiin 16 feghfiE iPfiMing 
ai> air drver associated with each of said impry^Sion 

cylinders an Said flexographv stations, said Sil dOSI tiaviag ^q^p^j^^i^tial 
sufSfiientaiivelssittf^ SUBJECT TO 
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58. Apparatus for a combmed lithographic/ 
flexQgraphic printing process compnsing: 

a plurality of successive printing stations for 
depositing a senes of thin, controlled layers on a substrate 
in a continuous in-line process, said printing stations 
including both lithographic and at least two flexographic 
pnnting stations: 

a blanket cylinder at at least a first one of said 
flexographic pnnting stations: 

flexographic ink-providing means at the other of 
said flexographic printing stations for applying a 
flexographic ink to said blanket cylinder to form an image 
on one side of a substrate: 

a substrate for receiving said flexographic ink image 
transferred from said blanket cylindec Mid 

at least one subsequent litho^aphic printing station 
in said in-line process for receiying said imags gPlUgd 
substrate and printing an additional colored ink image on 
said substrate on top of said flexographic ink image or the 
nppggite side to that previously printed using pfSkt 
lithography. 

51, Apparatus as in claim 5S finther comprisin g; 

a plate cylinder at said at kagt first gpe af said 
flexographic stations: 

a flexographic plate on said Plate fiYliodg figr 
receiving and transferring said flexographic ink t_Q said 

i^jaoisfitfiiiindsciaQd 

said flexoip-aphic ink-providing meanj indudipg a 
flexographic ink supply and ag anilox roller associated with 
said flexographic ink supply for transferring said 
flexographic ink to said flexographic plate. 

60. A pparatus for a combined lithographic/ 
flexographic printing process for printing a multicolored 



image com] 
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a plurality of successive printing stations for 
depositing a series of thin, controlled layers on a substrate 
in a continuous m-line process, said pnnting stations 
including both lithographic and flexoeraphic printing 
stations: 

at least one of said flexographic pnnting stations 

having: 

CD a plate cylinder and a blanket cylinder, said 
plate cylinder including a flexographic plate having an 
image thereon for transferring a flexographic color ink 
image to said blanket cylinder: 

(2) an etched anilox roller for applying a 
flexographic color ink to said nexograohic plate on said 
plate cylinder: 

(.3,) an impression cylinder in ink-transfer 
relationship with said blanket cylinder for transferring said 
flexographic color ink image from said blanket cylinder to 
one side of said substrate: and 

at least one of said succeeding printing stations 
being a lithographic printing station using offset 
lithography for printing additional colored ink images on 
to p of said flexographic ink image or on the o pposite side 
to that that previously printed. 

^ Apparatus as in claim 60 wherein said 
additional colored ink images are formed with lithographic 
inks. 

62. A pparatus as in claim 60 wJierein said 
colored ink images are formed with waterless inks. 

^ Apparatus as in claim 6Q further indiidin£ 
g|t jiygr adjacent to said impression cylinder for drying 
t\}^ flexographic ink image transfenred to said substrate 
before said additional colored ink images arg imnted 
thsieoiL 

64. A pparatus as in claim 60 further including 
halftone printing plates far printing §aid colored iaJ^ CONFIDENTIAL 
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65. Apparatus as in claim 60 wherein said 
flexoeraphic ink image and said colored ink images are 
pnnted as solid colors and^or with halftone pnnting plates 
in sequence and in registry m said successive printing 
stations to produce said multicolored image on said 
substrate. 

66. Apparatus as in claim 60 wherein said 
pnnting a pparatus includes a sheet-fed press. 

67. Apparatus a§ in. claim 60 wherein at least 
one of said flexoeraphic printing stations pnnts said 
flexQgraphic ink image with liquid vehicle slurry 
containing an encapsulated essence. 

68. A pparatus as in claim 60 wherein at least 
one of said printing stations pnnts said flexographic ink 
image with a water-based liquid vehicle containing 
ju^pepdeq particles. 

69. Apparatus as in claim 68 wherein said 
suspended particles are uniform in 

70. A pparatus as in claim 68 wherein said 
suspended particles are nonuniform in size, 

71. . A pparatus as in claim 68 wherein said 
suspended particles are metallic particles. 

22, A method of combining lithography and 
flexographic printing in a continuous in-line pmcgss 
comprising the steps of: 

PTpyj^ a plurality of successive lithographic/ 
flexo^phic pnnting stalions for depositing a SfiOfiS 2f thilL 
controlled layers on a substrate: 

printing an image as one of said thin controlled 
layers on one side of said substrate at ai Igast one of said 
flexographic stations: 

transfennng said printed substrate IS at ISMl 
sul?$equent printing statifiQ in said coqtipw^s uthns, confidentia 
EI2££§51 and SUBJECT TO 
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. printine an image on the reverse side of said 
substrate having said flexoeraphic ink image, at at least one 
of said other subsequent lithographic pnnting stations with 
an offset lithographic process in ^ continuous in-line 
process. 

71 A method as in claim 72 further comprising 
the ste p of drying said flexographic ink ima^e on said 
substrate with an air dn/er prior to printing said colored ink 
images thereon, 

74. A method as in claim 72 further including 
the step of printing a coating on to p of said colored ink 
images at one of said plurality of subsequent printing 
stations. 

75. A method as in claim 72 wherein said 
colored inks forming said colored ink images are waterless. 

76. A method as in claim 72 wherein said 
colored inks forming said colored ink images arc in a 
solvent-based liquid vehicle. 

77. A method as in claim 72 further including 
the steps of: 

QOQting a sliun 20 2Q£ siiis ^ 
of said BPaiiag mmi in sad ggminwu? iPilins Braass; 

using an ?py^p?ttliitri sasnss in said stoi and 

printing an ink on the reverse side of said substrate 
at a subsequent printing station in said lading profigss. 

7^. A method as in claim 77urther including the 
st;p of printing an aqueous^based coating over said sluTOL 

21 Am£thi2dasm£laim22&i!hai^^ 

^ ?^ gf printing an ultraviolet coating over said slunrv. 

S^L A m£thi2d af sambining afisst lith9g?phY 

and flexojzraphic printing in a continuous in-line process 

comEiising ih£ stffls at confidential 
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a pplving an mjc or coating to a blanket cylinder in a 
pattern with a coating head at a flexographic pnntmg 

station; 

transferring said pattern of ink or coating From said 
blanket cylinder to one side of the substrate: and 

pnnting a waterless ink pattern on the reverse side 
of said substrate at at [east one subsequent offset 
lithographic printing station in sa^d continuous in-line 
process. 

81. A method of connbining lithography and 
flexo^aphic printing m a continuous in-line process 
comprising the steps of: 

printing an aqueous-based vehicle having suspended 
particles therein on one side of a substrate at a flexographic 
pnntiqg gta^iQiTt tg fgrrn an i^agt; 

transferring said image printed substrate to at least 
one additional printing station in said continuous in-line 
process: and 

printing additional images on the reverse side of 
said printed substrate in an offset lithographic process at 
said at Isast 2I1S aqdiMpna} pr^mipg ?wi<?n in aid inAm 

82. A method of combiriing lithography and 
flexographic printing in a continuous in-line process 
comprising the steps of: 

CD pKyjding a plurality of successive printing 
stations for depositing a series of thin, commlkd laYgrs on 
a g^lg^^g said in-line continuous process: 

(21 MlilizingaQaQilfiSCoUsiifi!^^ 
ink as one of said thin conn-olled layers to a flexographic 
plate image at at least one of said priming stations; 

Q] onntingsaidliamdini&fi^ 
flexographic £lat£ image tQ qBS Sidfi fif i CONFIDENTIAL 
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{4} transferring said printed substrate with said 
Imuid ink image to a subsequent pnntin2 station m said in- 
line pnnting process: 

(5} repeating steps (2W4) at subsequent printing 
stations in said iniline process tg aghjeve a desired opacity 
ink image on the one side of said substrate: and 

printing an ink pattern on the reverse side of 
said substrate using an offset lithographic process. 

A method as in claim 82 further including 
the step of additionally printing ink images over said liquid 
ink image on said substrate at subsequent ones of said 
printing stations in said in-line process. 

84 A method as in claim 83 wherein said liquid 
ink is an opaque white color. 

SI A m?;bp<j 2f 99mt>ining 9ff$?< IjthQgraphY 
and flexographv using a plurality of successive printing 
statiQ^i^ in a CQntinwug in-ljn? prgy^ss cgniprising; 

01 priming m mw at gpg ar mgEg afraid 
printing imvs aa a ?u|?stra^g using a gffwt lithographig 

12} transferring said imag e printed substrate to 
an additional printing station and printing at said additional 
printing station a coating on all or part of said image on 
said substrate: 

(21 transferring said substrate to one or more 

the said substrate: and 

(4} printing an image on said reverse side of 
said substrate at one of such one or more printiM stations 
u^ing an offset lithographic process in the continuous in- 
line process. 

Apparatus for a combined offset lithographic 
and flexographic printing process cgrnppjing: confidential 



Oi a ?yt>?trate; 



SUBJECT TO 
PROTECTIVE ORDER 



W000971 




(2) a plurality of successive printing stations for 
depositin}? a series of thin layers of matenals selected from 
a group consisting of lithographic and flexoeraphic inks, 
coatings and slurries on one or both sides of a substrate in a 
continuous in-line process: 

(3) at least one of said stations comprising a 
flexographic pnnting station for printing one of said 
flexographic materials on said substrate using a 
flexographic process: 

(4} at least one of said successive printing 
stations being an offset lithographic printing station 
whereby said offset lithographic printing station is used to 
deposit one of said lithographic materials on either side of 
the said substrate in the continuous in-line process: 

87. A pparatus for a combined offset 
lithQgraphic/flexographic printing process comprising: 

a plurality of successive printing stations for 
printing images on a substrate in a continuous in-line 
process, said printing stations including both offset 
lithographic and flexographic printing stations fox 
depositing lithographic and flexographic inks, coatings and 

slums an said subsaats> whaista aid lithg«i?phig and 
flexographic inks, coatings or slurries niay be printed 
successively on one or both sides of said substrate in the 
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Plaintiffs, 



§ Civil Action No. 
§ 




I8-99CV1154-D 



§ 

Defendant § 



^py^-.TMAT rOMPl AINT 
PlaintifTs, Printing Research. Inc. and Howard W. DeMoore (collectively 'Tlaintiffe'O. 
file this Complaint against Defendants WiUiamson Printing Coiporation, Bill L. Davis, and Jesse 
S. WiUiamson (collectively "Defendants"), and for their causes of action would show the Court 



under the laws of the State of Texas and has jtj orinciple place of business at 10954 Shady Trail. 
Dallas, Texas 75220. 

2. PiaintifiF Howard W. DeMoore CDeMoore") is an individual with a business 
address of 10954 Shady Trail, Dallas. Texas 75220. 

3. On information and beUef, Defendant WiUiamson Printmg Corporation ("WPCl 
is a coiporation organized and existing under the laws of the State of Texas and has its principal 



the following: 



PARTIRS 



Plaintiff Printing Research, Inc. CTRT") is a corporation organized and existing 
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Pagel 





place of business at 6700 Denton Drive, Dallas, Texas 75235, and may be served through its 



registered agent at the following address: 



Jerry B. Williamson 
6700 Denton Drive 
Dallas, Texas 75235 



4. On information and belief, Defendant Bill L. Davis CT>avis") is an individual 
residing at 1126 Tipton Road, Irving, Texas 75060, where he may be served with service of 
process. 

5. On information and belief, Defendant Jesse S. Williamson ("Williamson**) is an 
individual residing at 5738 Caruth Boulevard, Dallas, Texas 75209, where he may be served 
with service of process. 



6. This is an action arising under the patent laws of the United States (Title 35 
United States Code), to correct the designation of inventorship which currently appears on 
United States Patent No. 5,630,363 C*the '363 patent) under 35 U.S.C. § 256 (Count 1). 
Additionally, this action is brought to obtain relief from the infringement of the '363 patent 
under 35 U.S.C. § 271 (Count II), and to recover attorneys* fees for this action under 35 U.S.C. § 
285 (Count VI). Subject matter jurisdiction is therefore proper in this Court under 28 U.S.C. § 
1338. Venue is proper in this Court under 28 U.S.C. § 1391(b), (c) and 1400(b). 

7. This Court has supplemental jurisdiction under 28 U.S.C. §1367 as to all other 
causes of action alleged herein (Counts m, IV, and V). 

8. On information and belief, Davis and Williamson reside in this District, and WPC 
maintains its primary place of business in this District Accordingly, Defendants may be served 
within this District and are properly subject to the personal jurisdiction of this Court. 



JTmTSDTCTTON 
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RArKHROUND 



9. DeMoore has developed, marketed, and sold innovative equipment and supplies 
for the printing industry for over thirty yeazs, and currently serves as Chairman of PRI, a 
corporation dedicated to supply such equipment and supplies to printers across the globe. 

10. During 1994 and 1995, building upon his prior woric with lithographic and 
flexographic printing technology, DeMoore conceived and developed a single-pass printing 
process and apparatus having successive printing stations for selectively applying printing inks 
and coatings to paper and other substrates, in which one of the stations utilizes a flexographic 
process and at least one of the successive stations utilizes a lithographic process. DeMoore and 
PRI termed this new invention the **Lithoflcx" system. DeMoore and PRI developed a 
commercial apparatus, tenned a printer/coater unit, for use with existing printing presses, which 
would allow those printing presses to utilize the Lithoflex system. PRI is licensed under all of 
DeMoore^s rights to the inventions represented by the Lithoflex system and the printer/coater 
unit. 

11. In October of 1 994, Plaintifib tested certain flexographic coating technology using 
a two-color Heidelberg liihogr^hic press (the '"pilot press**) located at a PRI facility. The testing 
produced samples (the *^exographic samples**) illustrating potential applications of that 
technology. Soon thereafter, DeMoore conceived and began development of the Lithoflex 
system, in which flexogr^hic coating technology was incorporated within a single-pass press 
having downstream liAographic printing stations. 

12. WPC is today, and was in 1994, a provider of commercial printing services. In 
1994, WPC possessed and utilized a Heidelberg CD multi-color press at its Dallas facilities (the 
"WPCpress'O* 
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13. Plaintifib, believing WPC to possess a press of the size and type appropriate for 
further development of the Lithoflex system, and believing WPC to be a potential customer of 
the Lithoflex system, contacted WPC through PRI employees Mr. Steve Gamer ("Gamer") and 
Mr. John Bird CBird**) in November of 1994. Bird and Gamer showed representatives of WPC 
the flexographic samples and briefly described DeMoore's Lithoflex system. Following the 
presenution, WPC expressed interest in acquiring the Lithoflex system technology for use in its 
own systems. 

14. In late 1994 and in 1995. but well prior to August 14, 1995, PRI disclosed to 
WPC further details of the Lithoflex system and the printer/coater units. In December of 1994, 
PRI demonstrated components of the Lithoflex system to representatives of WPC, including 
Davis and Williamson, using PRI's pilot press. 

15. PRI's disclosure of the Lithoflex system concept and technology to WPC was 
made under a confidentiaUty agreement C*the Confidentiality Agreement") between PRI and 
WPC, in which, in exchange for the concept and details of the Lithoflex system and the 
printer/coater units, WPC agreed to maintain the confidentiality of the same. 

16. WPC and PRI thereafter entered into an purchase agreement ("the Purchase 
Agreemenf) whereby PRI agreed to seU several printer/coater units to WPC and install the same 
on WPC presses. XJnder the terms of the agreement, WPC would pay reduced prices for the 
printer/coater units and installation in exchange for allowing PRI access to WPC's presses for 

further testing and fine-tuning of the Lithoflex system. 

17. Under the terms ofthe Purchase Agreement, PRI deUvered a printer/coater unit to 

WPC on or about November 15, 1995. The printer/coater unit was installed on the first station of 
WPC's press for testing. Subsequent stations in the WPC press line included Uthographic 
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printing sutions. The first sheets were "Lithonexcd" on the WPC press using the printer/coater 
unit on December 6, 1995. The testing of the printer/coater unit on the WPC press was a 

success. 

1 8. On information and belief, WPC continues to utilize DeMoore's Lithoflex system. 

19. On August 14. 1995, U.S. AppUcation Serial No. 515,097 ('the '097 
application"), for a "Combined Lithographic/Flexogr^hic Printing Apparatus and Process," was 
filed with the United States Patent & Trademark Office ("PTO"). The '097 application named 
only Davis and Williamson as inventors, and was subsequently assigned to WPC. Defendants 
never informed Plaintiffs of any intent by PlaintifS to file, or that Plaintiffe did file, the '097 
application. On information and belief Davis and Williamson are employees of WPC. . The 
application issued to WPC as the *363 patent and describes and claims the Lithoflex system. The 
'363 patent remains assigned to WPC. 

20. On information and belief, Davis and Williamson are not actual inventors of the 
claimed invention of the '363 patent. The Lithoflex system as invented by DeMoore and 
explained to WPC by PRI includes all the limitations of the claims of the '363 patent. DeMoore 
is therefore the sole inventor of the invention claimed in the '363 patent On information and 
beUef, Defendants knew throughout the prosecution of the '363 patent that DeMoore was the 
sole actual inventor of the claimed invention of the '363 patent, and intended to fi^udulently and 
wrongfully deprive Plaintiff of flie benefits of DeMoore's invention. 

21 . The omission of DeMoore from the list of named inventors in the '097 ^plication 
and the '363 patent was committed without any deceptive intent on the part of DeMoore or PRI. 

22. Having successfully tested the Lithoflex system and printer/coater unit on the 
WPC press, PRI endeavored to market the Lithoflex system to other potential buyers. To that 
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end, representatives of PRI contacted Hallmark Cards, Inc. ("Hallmark") for the purpose of 
selling Lithoflex system components to Hallmark. 

23. Negotiations between PRI and Hallmark regarding the sale of Lithoflex system 
components to Hallmark ensued and progressed to a point where agreement appeared eminent. 
Before entering a purchase order with PRI. however. Hallmark commissioned a patent 
infringement search to examine the propriety of Hallmaik's proposed use of the Lithoflex 
system. 

24. On information and belief, and as a result of this patent infringement search, 
counsel for Hallmark became aware of the '363 patent, evaluated the proposed use of the 
Lithoflex system in light of the '363 patent, and concluded that the proposed use would infringe 
the '363 patent. Upon being informed by counsel of the potential for patent infringement posed 
by the use of the Lithoflex system, and as a direct result of the existence of the '363 patent, 
Hallmaik concluded that it would not purchase any Lithoflex system conqMnents from PRI. 

25. In December of 1998, Halhnark informed PRI of the existence of the '363 patent, 
and that Hallmaik would not purchase any Lithoflex system components from PRI. Hallmark 
further indicated to PRI at this time that Hallmark's purchasing decision was based on the 
existence of the '363 patent and the potential for infringement of the same. 

26. Plaintiflb had no knowledge of the '097 application or of the '363 patent prior to 
being infoimed of the patent's existence by Hallmark. 

27. Defendants' acquisition and WPC's ownership of the *363 patent directly resulted 
in the loss of prospective sales to Hallmaik, by PRI, of Lithoflex system components and 
supplies. Defendants' acquisition and WPC's ownership of the '363 patent has fiirther 
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subsequently resulted in a general inability by Plaintiffs to exploit DeMoore's Lithoflex system, 
including the prevention of sales of Lithoflex system components and supplies. 

28. Upon information and belief. Defendants applied for and secured the issuance of 
the '363 patent, and WPC secured ownership of the *363 patent, with full knowledge of the 
nature of the exclusive rights conferred by the *363 patent, namely the exclusive right to make 
use or sell the claimed invention of the '363 patent. 

29. Upon information and belief Defendants applied for and secured the issuance of 
the '363 patent, and WPC secured ownership of the *363 patent, with fiill knowledge that 
potential users of the claimed invention of the '363 patent, including potential customers of 
Plaintiffs would become aware of the '363 patent, would likely forego purchases of Lithoflex 
system components or si^plies from Plaintiffi. 

30. Thus Defendants i?>plied for and secured the issuance of the *363 patent, and 
WPC secured ownership of the *363 patent, with fiUl knowledge that their actions would severly 
limit PRI from making, using, or selling the claimed invention of the '363 patent, and that their 
actions could thereby cause Plaintiflb to lose prospective sales of Lithoflex system components 
and supplies. 

30. On information and belief, Defendants intended their acquisition and ownership 
of the '363 patent to prevent Plaintiffs from selling Lithoflex system components and supplies. 

rOTTNTT 
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3 1 . Plaintifife repeat the allegations of Paragraphs 9-30 above. 

32. The '097 application and the *363 patent incorrectly omit DeMoore as an inventor 
of the methods or apparatus claimed therein. The *097 application and the '363 patent further 
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incorrectly list Davis and Williamson as inventors of the methods and apparatus claimed therein, 
despite the fact that neither Davis nor Williamson is a sole or joint inventor of any method or 
apparams so claimed. DeMoore is the sole inventor of all methods and apparatus claimed in the 
'097 application and '363 patent. The omission of DeMoore from the list of inventors 
designated in the '097 appUcaUon and the '363 patent arose without any deceptive intent on the 
part of DeMoore. 

33. The PTO, through the Commissioner, is empowered to correct inventorship 
errors, including misjoinder, where error lists a person who is not an inventor, and nonjoinder, 
where error fails to Ust a person who is an inventor. IndependenUy, under TiUe 35, United States 
Code, § 256, the federal courts and thus this Court may, on notice and hearing of all parties 
concerned, determine the inventorship of any patent and make corrections as appropriate. This 
Court may correct errors of misjoinder without regard to the existence of deceptive intent with 
respect to the error by either the misjoined person or the actual inventors. This Court may 
correct errors of nonjoinder only where there was no deceptive intent with respect to the enor on 
the part of the noiyoined actual inventor. 

34. Concurrent with the filing of this action, Plainti£& have notified each person and 
entity beUeved to be affected by PlaintifB" claim that the designation of inventorship of the '363 
patent is incoirecL Such persons include the currently designated inventors of the '363 patent, 
Davis and Williamaon, and the assignee of Davis's and Williamson's tights to the '363 patent, 
WPC. Each such person or entity is in fiwrt a named defendant in tiiis suit and has been provided 

with a copy of this pleading. 

35. Pursuant to TiUe 35, United Stttes Code, § 256, Plaintifib request the Court, after 
an appropriate hearing, to order correction of inventorship of the '363 patent. Plaintiffs 
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specifically request that the. Court remove Davis and Williamson as named inventors for the *363 
patent, and add DeMoore as the sole actual inventor for the '363 patent. In the alternative, 
Plaintiffs specifically request that the Court add DeMoore as a joint inventor for the *363 patent, 
if the Court determines that DeMoore is a co-inventor of the subject matter claimed in the '363 
patent. 

rouNTn 

PATFNT Tf^TFRTNCEMENT 

36. Plaintifig repeat the allegations of Paragraphs 9 - 30 and 32-35 above. 

37. DeMoore is the actual sole inventor of the claimed invention of the '363 patent, 
and as such is equitable title holder to the '363 patent with standing to sue for infiingement the 
*363 patent 

38. Davis and Williamson are not actual inventors of the *363 patent and possess no 
rights under (he '363 patent The assignment of Davis^s and Williamson's ''rights** under the 
'363 patent to WPC therefore conveys no actual rights under the '363 patent to WPC. 
Specifically, WPC possess no right to make, use, or sell the claimed invention of the '363 patent 

39. Upon information and belief WPC has used and continues to use the claimed 
methods and qyparatus of flie '363 patent in its printing operations in this judicial district and 
elsewhere. 

40. Upon infomation and beUef,WPC's use of the claimed methods and ^ 

the '363 patent in its printing operations constitutes infiingement in violation of 35 U.S.C. § 271 
and Plaintif&" exclusive rigbts under the '363 patent. 

41. On information and belief; WPC will continue to engage in acts of infringement 

unless permanently enjoined by this Court. confidential 
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42. The infringement of the '363 patent by WPC has caused irreparable injury to 
Plaintiffs and will continue to cause irreparable injury to Plaintiffs unless WPC is permanently 
enjoined by this Court. 

43. The infringement of the *363 patent by WPC has caused and continues to cause 
damage to Plaintiff including impairment of the value of the *363 patent and lost sales and 
profits in an amount yet to be determined. 

44. On information and bcUef, WPC*s infringement of the '363 patent in this judicial 
district and elsewhere has been and continues to be willful. 

rouNTm 
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t, 

45. Plaintifis repeat the aUegations of Paragraphs 9-30, 32-35. and 37-44 above. 

46. DeMoore is the actual sole inventor of the methods and qyparatus claimed in the 
•363 patent, and as such, on May 20, 1997, the date of issue of the •363 patent, DeMoore held 
equitable title to the patent hghts associated with that invendoxL 

47. On May 20, 1997, in the Qty of Dallas, Dallas County, Texas, Defendants 
unlawfully and without authority assumed dominion and control over DeMoore's property, 
which is described in Paragraph 46, to the exclusion of DeMoore's rights in this property, in that 
on that date the '363 patent issued to Defendants. Defendants thus assumed the exclusive right 
to make, use, or sell the claimed invention of the '363 patent, thereby preventing DeMoore or his 
licensees from enjoying any benefits of DeMoore*s invention. 

48. The value of the property at the time and place of the conversion was in excess of 
S 450,000, for which sum PlaintifiEs sue. 
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49. PlaindfiEK are entitled to interest on die sum of $ 450,000 from May 20, 1997, at 



50. Defendants' conversion of claimed invention of the '363 patent, as alleged above, 
was fraudulent in that the conversion was accomplished through affirmative misrepresentations 
of the inventorship of the claimed methods and ^>paratus, made by Defendants to the PTO 
during the ^plication for and prosecution of the '363 patent, with full knowledge of the 
inaccuracy of those statements and to the detriment of DeMoore, the actual inventor of the 
invention. Accordingly, Plaintiffs ask that exemplary damages be awarded against the 
Defendants. c 



THPTTOTTS TNTFRFRRFNrF WITH P P05SPFrTTVF BUSINESS RELATIONS 

51. Plaintiflfe repeat the dilations of Paragraphs 9-30. 32-35, 37-44, and 46-50 

above. 

52. Defendants obtained the *363 patent, knowing that DeMoore was in fact the sole 
actual inventor of the methods and ^)parattts claimed therein, and knowing and intending that 
these actions could prevent PlaintifiEs from ejcploiting the claimed invention of the *363 patent 
througih the sale of lithoflex system conq>onents and siqyplies. 

53. In 1998, Plaintiffi and Hallinaric agreed in principle, pending the completion of a 
patent i«fii'ng#!ffnflnt study, to a purchase order in which Plaintiff would sell Lithoflex system 
conq>onents and supplies to Hallmark. 

54. A Hallmark patent infringement study revealed the existence of the '363 patent to 



the prejudgment rate of interest. 



CQUWTIY 



Hallmark. 
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55. Hallmaik subsequently chose not to agree to the purchase order, based upon a fear 
of potential liability for infiingement of the '363 patent. 

56. Plaintiffs lost its prospective .^purchase order with Hallmark as a result of 
Defendants' acquisition of WPC*s ownership of the *363 patent. There is more than a 
reasonable probability that Plaintiffs would have obtained the purchase order in the absence of 
Defendants' actions. 

57. Defendants* actions in obtaining the *363 patent, as alleged above, were 
fraudulent in that the acquisition of the '363 patent was accomplished through affirmative 
misrepresentations of the inventorship of the claimed methods and ^)paratus, made by 
Defendants to the PTO during the application for and prosecution of the '363 patent. wittrfuU 
knowledge of the inaccuracy of those statements and to the detriment of DeMoore, the actual 
inventor of the invention. Accordingly, Plaintiffi ask that CKonplBiy damages be awarded 
against the Defendants. 

58. Defendants* interference with Plaintiff* protective business contract with 
Halhnark has caused damage to Plaintiflfc, including specifically by depriving Plaintiffis of profits 
that they would otherwise have received under the contract Defendants* interference with 
Plaintifis* prospective business contracts continues by preventing additional sales of Lithoflex 
components and supplies to Hallmaik and other third parties. 

COUNTY 
BBF ArH OF CONTRACT 

59. Plaintifls repeat the allegations of Paragr^hs 9-30, 32-35, 37-44, 46-50, and 51- 
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60. In 1995, and well prior to August 14, 1995, representatives of PRI and WPC 
agreed that, in exchange for the disclosure by PRI, to WPC, of the deuils of Plaintiffs' Lithoflex 
system and printer/coater units, WPC would maintain the confidentiality of those details. 

61. PRI subsequently disclosed the details of PlaintifiEs* Lithoflex system and 
printer/coater units, and has fully performed its obligations under the agreement. 

62. WPC breached the contract described in Paragraph 60 and breached its position of 
trust and confidence, when Defendants surreptitiously filed the *097 patent, thus disclosing the 
details of the Lithoflex system and printer/coater units to the PTO, and ensuring the disclosure of 
the details to the public at large upon issuance of any patent therefrom. The details were 
disclosed to the public, in further breach of the agreement, by the issuance of the '363 patent on 
May 20, 1997. 

63. As a result of WPC's breach of contract and breach of trust and confidence, 
Plaintifis have suffered damages. In particular, Plaitifis have suffered consequential damages, in 
that WPC*s disclosure of the details to the PTO and the public has created a prior art reference 
which serves as an potential barrier against tht acquisition of additional patent protection by 
Plaintiffs, the monetary value of which is to be determined at trial 

rOITNTVI 
ATTOPNFVS> FEES 

64. Pliintt£b repeat the allegations of Paragraphs 9-30, 32-35, 37-44, 46-50, 51-58, 
and 60-63 above. 

65. This is an exceptional case within the meaning of 35 U.S.C. § 285. Accordingly, 
Plaintifib ask that they be awarde4 and that Defendants be made to compensate Plaintiffs for, 

Plaintifi&* reasonable attomeys' fees. COnfidenti.. 
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PRAYER 

WHEREFORE. Plaintifb prays for the entry herein of a final judgment: 

(a) correcting the inventorship of the '363 patent, pursuant to 35 U.S.C. § 256, by 
removing Davis and Williamson as inventors of the invention of the *363 patent and naming 
DeMoorc sole inventor of the claimed invention of the *362 patent or, in the alternative, by 
naming DeMoore a joint inventor of the claimed invention of the '363 patent; 

(b) holding the *363 patent infringed by WPC; 

(c) enjoining WPC and its servants, agents, officers and enaployees and any and all 
persons acting by or under WPC's authority, or in privity therewith, fit>m engaging in fimher 
acts of infiingement of the *363 patent; 

(d) requiring WPC to account to Plaintiffi for any and all profits derived by WPC, and 
to compensate Plainti£& under 35 U.S.C. § 284 for all damages, including lost profits, sustained 
by Plaintifib due to WPC's acts of infiingement of the ^363 patent, together with interest, and 
that such damages be trebled by reason of the willfiil and dehl>erate nature of WPC*s 
infiingement; 

(e) requiring Defieodants to pay the costs of this suit, including, as this is an exceptional 
case pursuant to 35 U^.C. { 285, Plaintiffi* reasonable attorneys' fees incurred in bringing and 
prosecuting its patent claims; 

(f) requiring Defendants to con4>ensate Plaintifb for all damages sustained by PlaintifEs 
as a result of Defendants* conversion of PlaintifEs' rights to tiie invention claimed in the '363 
patent, including pre- and post-judgment interest and cxenq)lary damages, the amount of which 
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(g) requiring Defendants to compensate Plaintiffs for all damages sustained by Plaintiffs 
as a result of Defendants* tortious interference with Plaintiffs* prospective business relations, 
including pre- and post-judgment interest and exemplary damages^ the amount of which are to be 
determined at trial; 

(h) requiring WPC to compensate Plaintiffs for all damages sustained by PlaintifEs as a 
result of WPC's breach of (he Confidentiality Agreement, including pre- and post-judgment 
interest; 

(i) that Plaintiffi be awarded all other such relief as the court may find equitable. 

Respectfully submitted: 




£L:JL 
D.Hairisjjr. 



State Bar #: 09109000 
L. Dan Tucker 
State Bar #: 20276500 
Robert T. Mowxey 
State Bar #: 14607500 
W.Edward Woodson 
State Bar #: 24003207 
Locke LiDDEix & Sapp LLP 
2200 Ross Avenue, Suite 2200 
Dallas, Texas 75201-6776 

Attorneys FOR Plaintiffs 
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ThiB 1 ixclualvs BieanM Is granted af f •ctlv* aa of March //»^ . 
1991, by B3R0H, ZNcja Connacticut corporation ("Licanaor") having 



having 

ita princ: pal placa] ot buainaaa at S Clovar Lana, Waatport, 
cennaeticu ; 06«S0« t4 PRINTme RESEAKCH^ ZMC*, a Taxaa corporation 
(**Licanaaa ) having ^ta principal placa ot buainaaa at 109S4 Shady 
Trail, Dal aa, Taxaa] 75220. 

vniERE^kS, Llcms|r Im thm ovn«r of record of the fpllovlng: 

1) United States Letters Patent No. 4,796,556, 
Adjustable Coating and Printing Apparatus by John W. Bird 

r issue<[ June 27, il9t9^ and 

11 . - » ^ 

2) Unite^ States Letters Patent No. 4,841,903, 
Coatii kg and Prirtting Apparatua Including an Interstation 
Dryer by John Bird issued June 27, 1989; and 

3) Unitei Statea Letters Patent No. 4,895,070, Liquid 
Trans; er Asssttbiy Method by John W. Bird issued January 23, 
1990; and ] 

4 ) Un i ted States Letters Patent No. 4,939,992, 
Flexoi raphic Cckting and/or Printing Method and Apparatus 
Inclw ing Interstation Driara by John W. Bird issued June lo, 

1990; and \ 

5) Appll^i^tion fur United Statea Letters Patent filed 
in thi UaSa Patent end Tradewirk Office on April 11, 1989, 

r under U.S« Serial No. 07/336435 with respect to Printing 
Method and Appa4atus Including Interstation Drying by John M. 
Bird; >. 

WHERE S, Licensee dea.^ *ea to obtain the exclusive right and 



license to 



10«\Dtil001\CoiT\t 



Bake, usi and sell products covered by such Letters 



Patents ant Application for Letters Patent; 

NOW, THEREFORE,] in conaideration of the sue of Ten Dollars 
($10.00) aid other gopd and valuable consideration, the receipt and 
sufficiency of which are hereby acknowledged. Licensor hereby 



E_XCLUSIVE .tCEWSE ^ >aqa 1 



rowOt.lIc 
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-grants to 
license t 
8ublicttns« 
apparatus, 
mat hods, 
covered by 
Letters Pa 



Acensee t^e exclusive, irrevocable, worldwide right and 
» make, hiave Mde, use, sanufacture, aarket, sell, 
lease ar^ otherviee dispose of any and all products, 
devices, ^Tuipaent, inpleaents, aechanisas, asseablies, 
t|schniqueejj patterns, procedures, routines and systeas 
the aforementioned Letters Patent and Application for 
:ent • i 



Licen lor represents and warrants that it has not granted and 



will not grant to ot|)ers any rights inconsistent with* the rights 
granted he 
letters Pa 

IN W]TKESS WHEfcEOF, Licenaor has executed this Exclusive 
License on 



i 

ein, and that said Letters Patents and Application for 
ent are f^ee and clear of all encuabrances and liens. 



the date first above written. 

; 

ussassEi 

■ BIROW, ZNC. 



EXCLUSIVE 



1M\»tM00Uearp\» re«01.l«c 



By: ^/ 

NaMi John A. 



Tltlai 



Bird 
Pr •aidant 




By: ^{-^ 

Naao: Thoaaa A. Rowlav^ 
Tit la: 6acratary 



ICENSE - 
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•STATE OF 
COUNTY OF 



T£CAS 



DALLAS 



on thm 
personally 
to mm on 
•x«cutad 
thsrain nam 
it pursuant ; 
diractora. 



thi vrlttan 



IN 

ny official 
vrittan. 



WIT(I£SS WHEREOF, Z hava haraunto aat ay hand mnd affixad 
aaal tha day and yaar in thia cartificat* firat abova 



STATE OF COPNECTXCUT 

QouMTV OF FfrrrgF^eL is 



On thi> 
iNsraonally 
proved to m 
who exacutat 
tfiarain nam^ d 
it purauani 
dlractora. 



in 

siy official 
written* 



EXCLtfSZYE L 



iO4\Dcmoi\Cdr0V«i 



aa. 



RECORDED 

PATBJT Aia TRADEMARK 

CFFICE 

/.?n25 l/"Sl 



„ /X-^ day of March, in tha yaar of 1991, bafora aa 
ippaarad JOHN N. BIRD, paraenally known to m or provad 
^ baaia oi aatlafaetory avidanca to ba tha paraon who 
^inatruaant aa Praaidant of tha corporation 



d, and acMnowladgad to mm that tha corporation axacutad 
to ita jbylawa or a raaolution of Ito board of 



Nana {^^^^} ^ /-/A^2>/>^//i/r/^/^^^>'y/>rv. 
Notary Public, State of Texaa 

Ky COttBiaaion m^pirmmt ¥/jx/ 




LINDA NOTTINGitAM 



9 dai of March, in the year of 1991, before ae 
ippeared nOMAS Aa ROWLEY, peraonally Known to ae or 
on the b^ia of aat ia factory evidence to be the peraon 
the vritdin inatruaent aa Secretary of the corporation 
, and acknowledged to ae that the corporation executed 
to ita bylaws or a raaolution of ita board of 



WITfeESS WHEREi)F, Z have hereunto set ay hand and affixed 
aaal the^ay aiid year in thia certif^ate firat above 




Notary Public, State of 
My covaiaaion expiree: 



Connecticut 



s 

en 
a\ 



I 

vo 
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United States Patent (i9] 

Bird 



. [54] AIUUSTABUE COATING AND FRDHING 
APPARATUS 

[75] Inventor Jotai W. Bird, Westport, Conn. 

[73] AsBgnee: Blrov, Incw Westpon, Conn. 

[2]] Apfl Na: «5,9S4 

[22] Filed: Job. 24, 1M7 

[51] lata* BQ5C 11/00 

[52] VS. CL 118/46; ng/262; 



loi/m 

[58] FfeU of Sorefa llS/46, 262, 249; 

101/177 

[56] R«tetBC8S Qtod 

U.S. PATENT DOCUMENTS 

4J7a4S3 6/1981 BotkretaL 118/46 

4308.796 1/19«2 Stfttrwhite 118/46 X 

4,397037 8/1983 Makcach 118/262 X 

4,42Ua27 12/1983 Fbcber 101/177 X 

4.569,306 V1986 ItoetftL 118/46 X 

4,613093 11/1986 Jtha 118/46 

4,683.414 8/1987 DiRioo 118/46 



OTHER PUBUCATIONS 

Gregory J. Lindser; "^onfUmmabke Aqueout Over- 
coatings Serve to Speed Ink Drying, Add 01o» to 
Prinied Sheet**; Onptaic Am Monthly, Oct 1977, pp. 

Primary JExamMcr^-Shrive Beck 



[1 1] Patent Number 4,796,556 
[45] Date of Patent Jan. 10, 1989 



Asistant £xam/ii«rw Alain Bashore 
Aaomty, Agtni or /imi— Peaman ft Green 

[57] ABSTRACT 

An ofiet litb^paphic printing machine having a plural- 
ity of in-line liquid application sations, at least one of 
which is an ink image printing station for printing Utho- 
gr^hic ink images onto stiitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating ^plicatioB station for printing a protec- 
tive, and/or aesthetic coating over sdected portions of. 
or over the entire ink image*printed surface of the copy 
sheet!. The coating application station comprises a plate 
cylinder adapted lo print liquid coating composition 
onto predetermined selected areM of the ink image- 
phntcd copy sheets by ofiset-traasfer to an mtermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating compositioa from the plate 
cylinder for recraasfer onto predetermined selected 
image-printed areas of the image-printed copy sheeu. 
and also adapted to receive a continuous liquid coatuig 
compocition for retraasfer as a continuous overall coat- 
ing over the image printed areas of the image prmud 
copy aheeta. An adjiistable coating-application carnage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed cnaring over either prese- 
lected limited areas or over the entire image-pruited 
surface of the copy sheets. 

23 Qaiaa, 4 Drawiag Shceta 
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FIG. 2A 
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4,796,556 

1 2 

tenmned limited pnnted areas of the copies is advania- 

ADJUSTABLE COATING AND PRINTING geous from a cost standpoint since the coating composi- 

APPARATUS tions are relanvely expensive and the volume required ts 

reduced if the coating is only pnnted in registration 

BACKGROUND OF THE INVENTION S where desired. Also, spot coatmg is frequently used as a 

Convcnaontl Uthographic ofTsct printing machmes highlighting certam poruons of the pnnted 

or presses comprise one or more image printing suuons copies such as company name or logo, product ilJustra. 

each having a printing roU (somctimei referred to u a photographs, etc 

plate cylinder) to which is fastened a thin hydrophilic. . While the cost of the protective coating compositions 

oleophobic printing plate having image areas which are is u imponint factor, a more important cost factor is 

oleophihc and hyrdoprobic and background areas the necessity of removing the printed copies from an 

which are oleophobic and hydrophilic. The plate sur- offset prmting press and then running them a second 

face is continuously wetted with aqueous' damping time through a coating tnachine to print either a full 

solution which adheres only to the background areas, protective coatmg or a spot protective coatmg, as de- 

and inked with oieoresinons ink which adheres only to sired. This problem is overcome by U.S. Pat. No 

the image areas of the plate as wet ink. The ink is offset 4,270,483 with respect to the in-line pnnting of overall 

transferred to the rubber surface of a conuctmg blanket or contmuous protective coatings but the problem of 

roll (sometimes referred to as a blanket cylinder), and providing in-line spot printing of protective coaungs 

then retransferred to the receptive surface of a copy with a mm^mnm of make*ready tune and a high degree 

web or a succession of copy sheets, such as of paper, of precision thickness remains, 

where the ink air-dnes by oxidation and curing after .^^^^ t^-^«.^-pt^vt 

passing through a drying ftttion. SUMMARY OF THE INVENTION 

Since image-drying is gradual it is conventional to xn essential objecrive of the present invention :s to 
spray the printed copies with starch or other "stilting" provide a printing machine or press for ihe printing of 
powder before the copies are stacked. This prevents ^ inuged subject matter onto a receptive substrate, such 
sackmg of the ink images to adjacent copies and also „ ^ or a succession of copy sheets, said pnnt- 
pcrmite the circulanon of air for the oxidation curmg mf'^hiv' having a downstream coating station de- 
process, signed for the ^plication of either contmuous or spot 

In cases where cost is not a factor and/or where the coatings, as desired, over the image-pnnied copies m a 

aesthenc advanuges of a protective supcrcoatmg are 30 g^^'^yj in-line process. 

desired, it is known to provide the printing machine Another object of the present invention is to provide 

with a downstream coating staaon havmg a blanket roU apparatus designed to be mounted at the final 

associated with a coatmg appUcaoon umt for the apph- downstream ink-appUca^ station of a conventional 

cation of an overall prot«:nve coating over the entire ^^^^ ^ 

prmtedareaof the copy sheets or web. This also avoids 35 yT^^^^. .JT^ 

The necessity of powdering the printed images. Refer- inl^-»PPl>c*tion sutioia to conven jn^^^^^^^^^^^ 

ence is made to US. Pat. No. 4,270,483 for itt disclosure Pjess, intermittenUy 

of such an apparatus. The coatmg umt of U.S. Pat. No, contmuous or spot coatmgs, as dMired. 

4 27a483^is p^^S^^^ Sie bUnket roU ^et another object of this mvention is the provision 

for move^^^ ^l^^Zl^^ 40 of * smgle coating appUcation apparatus mounted m 

tracted positions association with the final downstream liquid application 

It IS blown to apply pattern coatinp of protective «t»tjon of a pnnting pre» having a Ply^fi^^ °f j"^^^ 
composition by m»ns of )lanket roUs by cutting into »PPlic*tioij station^ each havmg a plate cyUnde . a 
the rubber surface of the blanket to leave raised or relief bl«^ cylmder and an mipression eyhnder, the coating 
surface islands which selectively receive the coating 45 application apparatus compnsmg a coatmg carnage 
composition from the appUcation roU for retransfer to which b adjustable between one coatmg position m 
selected areas of the copy sheets in the form of pattern which it coats the plate eyhnder and another coaimg 
coatings. This procedure has sevenl disadvantages. posiuon m which it coats the blanket eyhnder of the 
The make-ready time required for the preparation of downstream sunon to convert said station lo a 
such relief blanket roUs b excessive and the procedure 50 coating sution for the applicauon of either spot or con- 
requires the tedious, precision efforts of an expert in tinuous coalings to the surface of the image-pruited 
order to approximate the required registration, whereas copies. 

precise reUef printing plates used on a printing roU can The novel apparatus of the present mvennon com- 
be produced photographically in a short period of time pri»« * coating application apparatus for an ofiset pnnt- 
wiih a minimum of efifort and cxpertae. Moreover, the 35 ing machine and a prmting machine coniaimng such an 
attachment of a relief printing plate to a plate cylinder apparatus, the coating appUcation apparatus havmg a 
provides some degree of adjustability, axially as well as movable carruge designed for operanve associauon m 
circumferentiaUy, to provide better registration if nec- one position with the plate cylinder and in another 
eisary, whereas no adjustment of the rehef portions is position with the blanket cylinder of the fmal liquid 
possible relative to the blanket roll or cylinder. 60 appUcation station of the o£bet printmg machme. the 
Protective coating compositions also improve the coating carriage being adjustably supponed for auto- 
appearance of printed documents, particnhirly high matic movement between said two different coating 
quaUty, multi-color copies such u posters, record jack- posittons. One coatmg position brup the coatmg appli- 
eta, product brochures, etc., by providing glossy or cati«i roU of the carriage mto coating associauon with 
^mttm finMhin ovcr the entire image-printed surface or 65 the plate cyUnder for the of&et formation of predeter- 
over selected image-printed portions thereof such as mmed prmted spot coatings onto predetermined image- 
photographs, product illustnnons, etc. Selected area printed areas of the copy sheets. The other coating 
coating, spot coatmg or perfect registration over prede- ponnon brmp the coating appUcation roU of the car- 
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nage into coatmg association with the blanket cylinder 17a supponing a pnsting plate daaipemng system 19a. 
for the ofTset fonnauon of a continuous coating onto the blanket cylinder 21^ and impreSuoD cylinder 22a since 
entire usage-printed surface of the copy sheets. This in a convennooal offset prutuig machine having a plu- 
enables the printing machine to image*pruit and coat* rality of liquid applicatiOD sunons. aU of the sutions are 
print the copy web or sheets in a continuous m-line 5 generally sunilar but use different printing plates lo 
operation, the appar«nu being adjusuble in simple fash- image diifferent areas of the same copy sheet with differ- 
ion with a ^in«*wmti aake*ready time to adapt the coat* ent colored inks. The present apparatus moduies the 
pnnt step to the appUcatioa of either spot coatup or fmal downstream mkmg suQon to convert it perma- 
continuous coatings depending upon the requirements nently or intermittently to a versatile coating sutioo. 
of the pnntmg operation. This increases the versatility 10 Plate 23 is. an offset relief printing plate, preselected 
of the offset pnnong machine, avoids the need for sepa- areas of which are raised above the background, gener- 
rate pnntmg Tff«chiiy*^ or for separate runs of the ally referred to as ''relief spou*V Such spots are sued 
printed stock and enables the in*line precise printing of and positioned to correspond to areas of the image- 
spot coatings m tight register and adjustable thickness, printed copy shectt I6a which it is desired to selectively 
which was not possible with any pnor-known offset IS coat. 

printing machine. The essential novelty of the apparatus of FIG. 1 re- 

The novel apparatus of the present invention enables sides in the adjustable coating apparatus 13 which is 

the final downstream liquid application station of the mounted onto the frame 24 of the printing tnachine for 

pnntmg machine to be used as either an ink-pruting extension of the coating carriage 58 mto the liquid appli- 

stauon or as a coating-application sution and penmu 20 cauon station 12 for adjustable coating association with 

sunple and rapid conversion between such utitioes. either the coatmg plate cylinder 17a or the coating 

* «rr^.^e blanket cylinder 21a, as desired. 

BRIEF DESCRIPTION OF THE DRAWINGS y^e coatmg application apparatus 13. shown in 

FIG. 1 IS a vertical cross-sectional view through two greater detail in FIGS. 2 and 3, comprises a preferred 

dowtistream liquid application sutions of an offset 25 embodiment of the present invention in that it includes 

prinang machine, illustrating a coatmg*applicauon umt a coating carnage 58 which is horuontally adjustably, 

accordmg to one embodiment of the present invention; in the machme direction, for movement between re- 

FIGS. 2A and 2B are segmented, detailed side views tr acted or passive posiuon and extended or active posi- 

of coatmg application unit of FIG. 1 and tion. and also vertically adjustable for movement be- 

FIG. 3 is a horizontal front view of the coating appli- 30 tween the levels of the plate cylinder and the blanket 

cation umt of FIG. 2. cylinder. Moreover, the coating carnage 58 comprises a 

nPTATT npcr-BTTrrrnw xwp honxontally adjusuble coating applicator unit 72 which 

DETAILED DKOtJFTO OF THE movable in the machine direcuon between differeni 

INVENTION extended coatmg positions to accommodate plate and 

Refemng to the drawings. FIG. I illustrates a down- 35 blanket cylinders which are not in vertical alignment, as 

stream ponion of an offset printing machme 10 compris- shown by FIGS. 1 and 2B. 

ing two liquid application sutions 11 and 12. the latter The coating application apparatus 13 of FIGS. 3 A 

includmg a coatmg apparatus 13 compnsmg a coating and 3 composes a spaced pair of parallel, horizontal 

carnage 58, a radiauon drymg suuon 14 including air suppon rails 30 and 31 or legs designed to be bolted to 

kmves 14a and a contmuous copy sheet gnpper system 40 frame portions' 32 of the printing machine beyond su- 

15 which moves a succession of copy sheeu 16 through uon li rails 30 and 31 each bemg fastened to a gear 

the printing machine. housing 33. 34 of a hydraulic horizontal screw dnve 

The first liquid application aution 11 is a conven- member 35, 34 connected to each other for simuiu- 

tional offset image pnnting station comprising a plate neous operation by a drive chain 37. The screw drive 

cylinder 17. to which is clamped an imaged lithographic 43 members 35 and 36 comprise reversible drive screws 38. 

printing plate 18 carrying oleophilic image areas, such 39 which ihreadably engage nuts 40. 41 which are fued 

as words, photographs, etc on an oleophilic back- to the spaced vertical walls 42. 43 of the vertical lift 

ground. The conventional damping means permits housing 44. 

some degree of lateral or axial adjtistment and some Housing 44 is provided adjacent the bases of walls 42 

degree of wrap-around or circumferential adjustment of 30 and 43 with ourward projecting cam follower or wheel 

the plate 18 relative to the plate cylinder 17. Plate cylin- pairs 45, 46 which are engaged within the horizontal 

der 17 is associated with a dampening system 19 for tracks of the rails 30 and 31 to suppon the venicaJ lift 

wettmg the entire background surface of plate 18 with housmg 44 for horizontal movement between extended 

aqueous dampenmg Quid, and with an inking system 20 or active position, illustrated by FIGS. 1 and 2B, and 

for inkmg the imaged areas of the plate 18 with liquid S3 retracted or passive position under the effecu of by- 

oleoresmous ink. draulic activaoon of the screw dnve members 35 and 

The inked plate 18 is rotated against the ink receptive 36. Walls 42 and 43 of housing 44 are fastened together 

surface of a blanket cylinder 21. to which the wet ink and reinforced by cross-beams 47. 48 and 49. 

images are offset or transferred, and the blanket cylin* Vertical or hbgbt adjustment of the coatmg applica- 

der 21 is routed against a copy sheet 16. passed in the 60 uon carnage 58 is made possible by a second pair of 

nip between the blanket cylinder 21 and an impression associated vertical screw dnve members 50 and 51. 

cylinder 22, to transfer the wet ink images to the copy shown most clearly in FIG. 3. each havmg a gear hous- 

sheet 16 and form an image^printed copy sheet 16A ing 52. 53 atuched to the upper end of a vertical rail 

which is conveyed to the last liquid application sution member. 54, 55 of the housing 44. and being coimected 

12 which includes the coatingapplication apparatus of 63 to each other for simultaneous reversible operation by 

the present apparatus. means of i dnve chain 56 through a hydraulic motor 57 

The coatmg application sution 12 can be sunilar to Vertical lift housing 44 supports the verdcally adjust- 

the inking sution 11 with respect to the plate cylinder able carnage 58 which comprises a spaced pair of L- 
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shaped side wal] members 59 and 60 fastened together 
by cross-beams 61. 62 and 63. The vertical extensions of 
wall memben 59 and 60 are provided with cam fol- 
lower or wheel pairs 64, 65 which nde within the verti- 
cal tracks of rail memben S4 and 55 on the inside of 
bousing waOs 42, 43 to raise and lower the vertical 
carnage section 58 under the activation of the screw 
drive memben 50 and 51 since the drive screws 66 and 
67 thereof threadably engage nuts 68 and 69, respec- 
uve)y, which are fastened to the lower ends of the verti- 
cal extensions of the L-shaped wall memben 59 and 60. 

The horizontal extensions of the L-«haped wall mem- 
ben 59 and 60 of the carriage 58 comprise lower hori- 
zontal track memben 70 and 71 which support the 
coating application unit 72 of the carriage for horizontal 
adjustment therewithin. 

Coating application unit 72 of carriage 58 comprises 
spaced, parallel side frames 73 and 74 fastened together 
by cross memben 75 and 76 and supponmg coating 
applicator roll 77. pick-up roll 78 positioned to pick up 
liquid coating compositiott &om the coating pan 79, tad 
adjustable metering roll 80 positioned to control the 
amount of coating composition passed by the pick-up 
roU 78 to the applicator roll 77. The outer sur^ices of 
the side frames 73 and 74 are provided adjacent the top 23 
edge of each with a spaced pair of cam foUowen or 
wheels 8t 82 which ride within the horizontal tracks of 
the track memben 70, 71 of the L-shaped wall memben 
59 and 60. to suppon the coating applicator unit 72 for 
adjusuble horizontal movement within the carriage 58. 

As shown by FIG. 2, movement of the coating unit 72 
is controlled by a pair of hydraulic cy linden 83 each 
attached by a bracket 84 to an L*shapedwall metnber 
59. 60 in horizontal alignment with the track memben 
70 and 71, and having their rod end 85 attached to the 
inside wall of side frames 73. 74 at posts 86. Activaoon 
of the hydraulic cylinden causes the coatmg umt 73 to 
move horizontally along track memben 70 and 71 to 
posiuon the leading edge of the applicator roU 77 for 
coating association with either the coating blanket cyl- 
inder 2U as shown in FIG. 2B, or the coating plate 
cylinder 17a as shown in FIG. 1. Preferrmbly the print- 
ing machine frame is provided with spaced pain of 
latch posu 87 and 88 or support brackets associated 
with the location of the blanket cylinder 21a and the 
plate cylinder 17a for engagement within laxfa brackets 
89 attached to the outer surfaces of the horizontal exten- 
sions of the L-shaped wall memben 59 and 60 in the 
area of the forward end of the track memben 70 and 71. 
The engagement of the fued latch poet pair 87 within 
the latch brackets 89 secures the coating applicator 
carnage 72 in one position for coating the blanket cylin- 
der 21a. as shown in FIGS. 2B and 3, while the engage* 
ment of the fixed latch post pair 88, shown by broken 
lines in FIG. 2B, within the nme latch brackets 89 
secures the coating applicator carriage 72 in another 
position, shown in FIG. 1, for coating the plau cylinder 
17a Such engagement requires a presetting of the se- 
quence and duration of operation of the various bydnu 



coatmg applicator unit 72, and is accomplished by pre- 
determined directional and timed activation of the hon- 
zontal screw dnve memben 35 and 36, for xovemeat of 
the vertical lift bousing 44 from retracted. non<oacmg 
position to extended, ahgned position. Movement of the 
coating applicator unit 72 into coating position requires 
predetermined directional and timed acnvation of the 
horizontal hydraulic cylinden 83. Adjusubte stop 
flsemben may be incorporated to limit the vanous 
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As will be clear to those skilled in the offset printmg 
art, the novel printing and coating apparatus of the 
present invention enables the modification of a conven- 
tional offset printing machme having a plurality of liq- 
uid application stations to conven it to a printing and 
coating apparatus which is adjustable in simple manner 
for the altenianve application of either full coatings or 
spot coatugs. Moreover, such modification may be 
temporary, if desired, so that the final downstream liq- 
uid application station may be used for :ts intended 
purpose for the application of printed ink images or for 
Its modified purpose for pnnting overall or spot coat- 
ings. The conversion from pnntmg use to spot coating 
use merely requires retractmg or disengaging the ink 
applicator roll of unit 20o to position shown by broken 
lines in FIG. 1. replacmg the unage pnntmg plate on 
plate cylinder 17a with a relief coatmg plate 23, clean- 
ing the surface of the blanket cylinder 21a and moving 
the coating application unit 13 horizontally from re* 
tracted position to extended position. If overall or com- 
plete coatinp are desired it is only necessary to retract 
or disengage the plate cylinder 17a from coatmg associ- 
ation with the blanket cylinder 21ai without any ajter- 
ation of the plate cylinder 17a or iu pnntmg plate Z3 or 
mk appUcauon umi 20a 

The present coatmg applicator roll 77 has a subs:an- 
tially smaller diameter tksn that of the plate cylir.der 
I7a or the blanket cylinder 21a the diameters of wnich 
are equal. The speed of roution of the applicator :o1j 77 
is adjustable so that iu surface speed may be the same as 
or slower or faster than the surface speed of cylinders 
17a and 21a or in reverse rotation thereto, to provide a 
brushing action relative thereto, if desired. Such brush- 
ing action provides a shearing of the coating composi- 
tion in the nip therebetween, and a relatively heavy or 
thick direct deposit of coating composition on cylinders 
17a and 21a in cases where the surface speed of roll 77 
is faster than that of roll 17a or 21a This is desirable 
particularly for the application of spot coatmgs, smce 
the coating thickness is always split to about one-half as 
the spot coating is transferred from, the relief plate 23 of 
plate cylinder 17a to the blanket cylinder 21a and fur- 
ther, split to about one quarter when the spot coating is 
transferred from the blanket cylinder 21a to the pnnted 
copy sheeu 16A. The effect of such inherent splitting is 
reduced by increasing the coating thickness on the relief 
areas of plate 23. 

In cases where the coating composition is applied 
directly to the blanket cylinder 21a for the application 



tic f*%*><»h>«i«fi>« Engagement and disengagement of the tiO of cootinuous coatinp to the printed copy sheets 16A, 



latch brackets 89 on poets 87 and 88 requires vertical 
movement of the carriage 58 within the vertical lift 
houaing 44 by predetexTniDed directional and timed 
activation of Uie vertical screw drive memben 50 and 
51. Vertical *iigiiwi<mt of the latch brackets 89 with the 
latch post pain 87 and 88 must first be accomplished. 
This requires horizontal movement of the vertical lift 
housing 44 supporting the carriage 58 including the 



the plate c^inder 17a is retracted from conuct with the 
blanket cylinder 21a so that the only coatmg split oc- 
cun during transfer from the blanket cylinder 21a to the 
imaged copy sheets 16A. 
63 The offset prmting machmes to which the present 
mvenaon applies are conventional machines and there- 
fore the present disclosure does not include details re- 
garding the suppon structure for the vanous rolls, 
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dampemng units, inking units, sheet conveyor system. associaaon with cither sitd blanket cylinder or sa:ci 

drying sution, or copy sheet supplying and sucking pUte cylinder, as desired. 

suuons. In most modem pnnnng machmes, the sheet ' 2. An apparatus according to claim 1 m wbch the 

conveyor system is not a gnppcr belt or Cham but rather support for said coaimg application apparatus cora- 

compnses automatic gnppcn on a sencs of contacting 5 pnses a spaced pair of parallel elongate horuontal leg 

impression cylinders and transfer cylinder*. members designed to be fastened relanve to the frame of 

Also, the present coating compositions and systems »n offset prmtmg machme, , . , . ^ ^ 

for providing continuous supplies thereof to the coatmg 3. An apparatus according to claim 2 m which said 

appUcator unit are conventional in the art "PPon comprues a paraUel pair of spaced venicai wall 

The terms "vcrticaUy" and *-horiwntaDy" are used 10 members which are fastened to each other to form a 

herein uid in the appoided claim, to define general vertical guide meuu on a vertical lift housmg for said 

directions of movement, including anguhtf vertical coaang carnage. .... u u j 

movement from one level to another aS^ angular ^ An apparatus iicoordmg to claim 3 m which said 

movement m the machine direction. For example, on ^oruontal leg membeiscompnse horuonial uacks. and 

muvcmcoi in uk uwwuiuf; u«« ^^u^A»r i. 15 Said vertical wall members are movably atuched to said 

prmtmg 5*^^*?^Jl'J?t^ horizontal tracks to permit horizontal idjustment of the 

not m perfect vertical ahgnmeni above the blanket cyl- ^ 

mder it may be preferable that the vertical rail or track P°«^^ rpJ^tuT^ortog to claim 4 in which said 

ofthe verticallifthousmg«mdm«latw coatm^c^ge comprises'a paraUel pair of venical 

to the angle from vertical formed by a straight Ime ^^^^ ^^^^ ^ f«ten^to each other lo form 

contacimg the surfaces of the pUte cyhndcr and the ^ ^.^^ ^^^^ ^ supponing- 

blanket cyhnder to be contacted by the coatmg appbca- iy^g„ed%y a vertical guide means on a wall member 

tor roll. Movement of the coatmg carnage along such the vertical lift housing for vertical movement of said 

an inclined vertical rail is both gcneraUy vertical and carriage relative to said housing, 

generally honzonial. Similarly the horizontal track ^ >^ ,pparatus accordmg to claim 5 in which each of 

members for the support legs of the apparatus and/or ^mcil side members of the carnage includes a 

for the coatmg appUcator unit may also be angular to ^^^^^ horizontal suppon extension to which the coai- 

providc some degree of vertical movement m cases »ppUcauon umt is attached, 

where the design of the printing machine frame sup- ^ ^ apparatus accordmg lo claim 6 in which the 

porting the present apparatus makes it necessary or horizontal support extensions comprise honzoniai 

advantageous. tracks to which the coating applicator unit is atuched 

It is to be understood that the above described em- permit horizontal adjustment of the coatmg appiica- 

bodunents of the invention are illustrative only and that carnage relauve to the vertical hft hous- 
modifications throughout may occur to those skilled in 

the art. Accordingly^ this invention is not to be re- 35 g /^J^ apparatus according to claim 1 in which said 

garded as limited to the embodiments disclosed herein. coating carnage comprises releasable latching means 

but is to be limited as defined by the appended claims. fQj. securmg the umt relauve to the frame of an offset 

What is claimed is: pnntmg machme when the carnage is positioned for 

1. An adjusuble in-line coating application apparatus movement of the appUcator unit into coating assoc:a- 

for attachment m association with a dowmnsueam liq- 4Q ^i^h either the blanket cylinder or the plate cylin- 

uid application sution of an ofbet printing machme ^^r, 

having a pluraUty of liquid application lutions, for 9, xn apparatus according to claim 5 compnsmg 

converting said downstream liquid application station automatic mechanical means for movmg said carnage 

to a coating application sution for applying either con- vertically relative to said vertical lift housing, said 

tinuoui or spot coatings over the printed surface of a 43 means comprising a vertical screw dnve assembly one 

succession of copy sheets carrying ink images printed end of which is fastened to a vertical side wall of said 

thereon at one or more upstream liqiud appUcauon housing and the other end of which is fastened to an 

stations, said downstream liquid application station con- adjacent vertical side member of said carriage, 

tainmg a blanket cylinder positioned to contact said 10. An apparatus according to claim 4 in which said 

plurality of printed copy sheets and an ofl^t plate cylin- 50 horizemtal adjustment of the position of the venical hft 

der m venical elevation above said blanket cylinder and housmg is provided by at least one horizontal screw 

supponed for adjustment into and om of coating associ- drive assembly one end of which is fastetied to a hon- 

auon therewith, said coating application apparatus hav- zontal leg member and the other end of which is fas- 

mg vemcal guide means* a coatmg carriage attached to tened to an adjacent wall member of the venical lift 

said suppon for substantially verucal movement along ss housmg. 

said guide means, said carriage compriamg a coatmg 11. An assembly according to claim 7 which funher 
application unit, including a contamer for a supply of comprises means for causing horizontal movement of 
Liquid coatmg composition and an elongate coating the coating applicator umt relative to the coating car- 
apphcator roll supponed to receive a uniform supply of nage, said means comprising at least one horuontal 
said composition on the surface thereof and to transfer 60 dnve member one end of which is fastened to the apph- 
a uniform supply of said composition to the surface of cator unit and the other end of which is fastened to the 
either a plate cylinder or a blanket cylinder in coating horizontal suppon extension of the carriage, 
association therewith, and mechanical adjustment U. An ofEset printing marhinf having a frame sup- 
means for moving said carriage on said guide means porting a plurality of in-line bquid application stations, 
relative to said san»ort vertically between elevations 65 each station comprising a blanket cylinder positioned to 
conesponding to the locations of the blanket cylinder cootact a succession of copy sheets to apply bquid 
and the plate cylinder of an offset prmting machme in thereto, and an of&et plate cylinder in printing associa- 
order to move said coating applicator roll into coatmg tion with said blanket cylinder to apply liquid to prede- 
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tenmncd tress ibereof for tnnsfer to sti4 blanket cylia- 17. A machine according to claim 16 in which said 
der and retnnifer to said copy sheen the final down- coating carriage comprises a paraUel pair of vcnicai 
stream liquid application sution compnsmg a liquid side members which are fastened to each other to form 
coating station for the application of contmuous or spot said carriage each said side tnember bemg supponingiv 
coaongs over areas of the copy sheets which are image- ^ engaged by a vemcai guide means on a wail member of 
pnnted with ink in at least one upstream liquid appiica* the vertical lifl housing for venical movement of said 
tion station which is an ink printing station, said liquid carriage relative to said housing and between at least 
coating station having said plate cylinder and said blan- atad £int and second coating postuons. 
ket cylinder in vertical elevation relative to each other IB- A machine according to claim 17 in which each of 
and compritiiig a coating application carriage including vertical side memben of the carriage includes a 
a coating applicator unit having a container for liquid lower horizontal suppon extension to which the coat- 
coating composition and a coating applicator roll which tpplicator unit is attached, 
receives a continuous su^ly of said liquid coating com- ^* A marhinr according to claim 18 in which said 
position from said container, and vertical guide means honzontal sopport ezteosioas compose horuontal 
for supporting said coating application carriage for tracks to whidi the coating applicator umi is attached 
mechaniraily-adjustabk vertical movement along said ^ permit horizontal adjustizient of the coating applica- 
guide means between a first coating elevaaon position relative to the coating carnage and the blanket 
in which said coating applicator roll is in coating associ* *^ cylinders. 

atioD with said blanket cylinder and a second coating ^* ^ nuchine according to claun 12 in which the 

elevation position in which said coatmg applicator roll frftt&e of said m a rh i ne includes first position latching 

is in coating association with said plate cylinder, associated with the blanket cylinder, and second 

whereby said carriage can be moved mechanicaUy to P<»i^& latching means associated with the plate cvlin- 

said first position to cause the application of a contmu- d» |fl »id coating application station, and said coating 

ous liquid coating to the image printed surface of the includes mating latching means which engage 

copy sheets, and can be moved mechanicaUy to said ^ «d position latching means when the carnage is moved 

second position to cause the application of spot hquid pto said first coatmg position and into said second coat- 

coatmgs to predetermined limited areas of the image "*g powuon. 

printedsur^of the copy sheets. "* ^ nacbine accordmg to claim 17 compnsmg 

13. A machine according to claim U in which said « mechanical means for moving said carnage 
carriage is movable out of coating association with said ^«^""y » *^ vertical lift housing, said 
blanket and/or pUte cylinders and said final down- "Tf *»°^P™?*« « ^ 

stream Uquid apjSication nation is adapted for aK. ^^^^^ °" " ! 

tive use all ano^ ink printing stttion. "H!^^^ ^ ^^^^ «^ °f ^'^'^ ^ 

14. A machine acco^to claim 12 in which the ^s ^ '''' 

as^ation with final downstre«n liquid apphcanon t^g « least oWhorizontal screw drive assembly one end 

ic A - ^- * I • « • ^- ^ ^ ^ » fastened to a horizontal track member and 

means for supponmg said coatmg appbcaoon carnage member of the vertical lift housus 

"^^^ ^ ^ «conding to cl^ 19 which funher 

»e&siened to each other md to said guide means to compmes means for causing horizontal adjustment of 

fom a vertM»I hfl houaag for said carnage. 45 the coating appUcator unit relative to the coating car- 

16. A xnachiae accordmg to claim U in which said nage. said means comprising at least one honzonial 

vertical wall memben are movably attached to horizon- dnve member one end of which is fastened to the appU- 

tal track memben to permu horizontal adjustment of cator unit and the other end of which is fastened to the 

the position of said vertical lift bousing reiauve to the horizontal suppon extension of the coatmg carnage, 

blanket and plate cylinden. so • • • • « 
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. [57] ABSTRACT 

As o&et lithographic printing method and machine 
having a plorality of in-line liquid ^plicauon suuons, 
at least one of which is an ink image-pnnting suuon for 
printing lithographic ink images on a suitable receptive 
copy sheet, and at least the final downstream liquid* 
application itatiai is a coating applicatioa sisuon for 
printing a protective, aad/or aesthetic coatug over 
selected portions of. or over the entire ink miage- 
printed surface of the copy sheet The present method 
ind apparatus involves the placement of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or veUck from the ink images and/or 
to sohdify the liquid coating applied at upstream sta- 
tions before the application of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion. 
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VI - 2 ^ 

the time that the coating composition u applied there- 

' COAnNG- AND P RINTI NG APPARATUS over^ And the presence of water from the (Umpemng 

INCLUDING AN INTBtSTATlON DRYER system in the copy sheets, produces a visible change in 

the appearance of the portions of the coating overlymg 

6ACKOR0UND OF THE INVENTION 9 the printed images daring the evapormaon of the soU 

Conventiooat hthographic offset printing '«*^>^i«>n vent, diluent, water, etc., whereby, for example, a 

or presses comprise one or more image-printing sutions glossy-surfaced protective coatmg acquires a flat, matte 

each having a plate cylinder to which is futened a thin or non*glossy surface, particularly in areas overlying 

bydrophilic, oleophobic printing plate having image the dned and cured printed images, and even the af- 

areas which are oleophilic and hydroprobic and back- fected areas are not unifonn in appearance depending 

ground areas which are oleophobic and hydrophilic upon the colors and/or surface areas of the underlying 

The plate surface is continuously wetted with aqueous printed images. For etampie, pnnted colored photo- 

dampmg solution, which adheres only to the back* graphs, half-tone illustratiODS, and the tike, which are 

ground areas, and is then inked with oleoresinous ink intended to be emphasized or heightened in appearance, 

composition which adheres only to the image areas of guch as by the application of glossy spot coatings there- 

the plate as wet ink. The ink is offset-transferred to the over, undergo loss or degradation in the uniformity of 

rubber surface of a contacting blanket cylinder, and appearance and their color during the drying of 

then retransfened to the receptive surface of a copy ^he copy sheets. 

web or a succession of copy sheets, such as of paper, ^ ^ ^ protective or aesthetic coat- 
where the mk pduaUy hardens or cures by ouda&on ^0 ^ n>ot^ppUed, such as over printed photo- 
after passmg thro^ a final diymg suu«i located g^ph^. p^uct iUustr«ions, etc.. the images printed on 
downstream of the final ^ area, of the copy sheett remain exposed 
the voUule solvent IS evaporated fhnn the mk compost- ^ ^an stick to adjacent copy sheets unless stiltmg 

"^i^ i^iii£!^g is gr«lual. it is conventional to 23 " '^^^^^ ^^°'!r 

spraT^eprSS^iesS^sta^oroU^ . Tlie speed of operjuion of conven^^^^^ 

lewder bifore the copies are stacked. This prevents ^ coatmg machmes makes it mipossible to apply 

sticking of the uncured ink images to adjacent copies successive continuous and spot coatmp to a succession 

and also permits the circulation of air for the oxidation- of *beets because the second coatmg wiU not ad-- 

curing process. » here properly to the first coattng while the latter is $ull 

In cases where cost is not a bctor and/or where the and/or the second coating will undergo degrada- 

aesthetic advantages of a protective sopercoating are tion or loss of gloss during drying of the underlying 

desired, it is known to provide the printing machine coating. 

with a downstream coating station having a blanket These defects are of substantial importance in cases 

cylinder tftonfttff? with a coating application unit for 3S where the aidditiona] expense of one or more coatings is 

the application of an overall protective coating over the justified by the desired results, ie., promotional posters, 

entire printed area of the copy sheets or web. artworic, product containers, record jackets, videocas- 

Tliis also avoids the necessity of powdering the sette boxes, etc The defects, i.e.. uneven surface ap- 

printed images. Reference is made to U.S. Pat No. pearance of the coating(s), detract from the appearance 

4.270,483 for lU disclosure of such an apparatus. The 40 of the underlying images or photographs, particularly in 

coating umt of U.S. Pat No. 4,270,483 is pivotally- the case of multi-colored images or photogn4>hs and are 

associated with the blanket cylinder for movement be- the presmce of residual volatile solvents, dilu- 

tween coating and noi xo a tin g or r et r act ed positions. water, etc., within the oleoresinous inks of the 

Reference is also made to my oopcnding U.S. patent images or photographs, and the presence of water in the 

application, !»erial Na 65,954, filed on even date here- 43 ^^^y ^ ^p^y ^| ^ twwi* that the first coating is applied 

^5?^ . i_ . u thereover, and/or to the presence of volatile solvents, 

Protecave coatmg co mp os ni o ii s ate improve the djiuents or wata within the first coating or undercoat- 
appearance of pnnted docmnoti. partknilarty high « uie time that the second co«mg is appUed there- 
quaUty. multwn^r copies «*• postenk product ^ application of a top coating over the printed 

o^^r^i^^::^ ^ ««l/or over a first «atingl^ the volatile 

over the ei^ miage-prmted nrfaoe or oytxi^M^ j ^ • ^ ^^^^^ 

image-prmted portions th«i»f such as photographs, ^ySistMi^ \>^xi it eventuluy migrai» into the top 
product illaAxmtions, etc. ^okncd area coatms. toot wu* ^ywin^j . *; 

SarSte^i««£^ <^gdurmg the final drymg yd grad^^ 

ited^inted^oft^ copies is advu^ *^ ^ ^^5.1?^ ^!*^^TT'; 

cost standpoint since the ootting compositions are rel^ m a loss of perfection m the surface finish of 

tively expensive and the volume required is reduced if the top coatmg. 

the coating IS only printed in registr a t io n where desired. SUMMARY OF THE INVENTION 

Also, spot coating is &equently used as a means for • - . . . . 
htghii ghritij certain porvioos of the printed copies such 60 It is kn object of the present mvention to provide a 

u company name or logo, product iUustntioos. photo- novd printing and coating method and apparatus for 

graphs, etc. ^ in-line application of one or more protective or 

While the in-lme application of a protective or aes- aesthetic coatings over imaged subject matter offset- 

tbetic coating over the of&ei-pnnted images on a sue- printed onto each of a succession of copy sheets while 
cession of copy sheen will prevent the dried but un- 63 avoiding the usual degradation or loss of imiformity of 

cured printed images from sticking to adjacent copy the surface appearance ofareasofthecoating(s) applied 

sheets, the relatively wet condition of the printing ink over the printed images and/or over tmdcrlying coated 
composition and its solvent and/or diluent content, at areas. 
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It IS ftDOiher objecuve of the present mvenuos to 
euble the in*lae application of a second protecuve or 
aesthetic coating, such u a giouy^flnisb spot coating* 
over a fint protective coating, such as a continuous 
matte-finiah coating, while avoiding the problems of 3 
poor adhesion and degradation or loss of glossy surface 
appearance of the second coating. 

Essentially, the present invention is concerned with 
providing unblemished coated lithographic copies of 
the types desired in cases where the additional expense 10 
of supercoatings is jostified by the desired results. 

Tbie present method and apparatus provides for the 
in-line drymg of lithographic ink unages, including 
photographic multi-color reproductions, and/or the 
drying of first continuous or spot coatings, prmted or IS 
appUed at one liquid application sution before the appli- 
cation of a continuous or spot coating over said ink 
images or over said contmuous spot coating at the next 
downstream liquid application station by interposing an 
in-line drying sution between said one and next liquid 20 
applicatioD stations in order to more completely dry the 
ink images or first coating prior to the application of a 
final coating thereover, whereby the eventual drying of 
said final coating results in a substantially perfect sur- 
face finish 25 

The oleoresinous inks conventionally used to print 
lithographic copies generally comprise a mixture of 
oxidizable drying oils, such as safllower oil or linseed 
oil a compatible resin binder material, such as a pheno- 
lic resm or a varnish, pigment such as carbon black, 30 
drying agents, and a volatile solvent such as mineral 
spirits, or ocher solvent for the resin and oil The prmted 
copy sheets also contain some water from the dampen* 
mg system. Drying of the images occurs in two stages, 
namely evaporation of the volatile solvent in the first 35 
stage to form the relatively dry. tacky printed images, 
and ozidation<uring of the oleoresinous printed com- 
position which requires several hours time and results in 
the final non-sticky, smear-resistant printed images. The 
present invention is concerned with first-suge drying or 40 
solvent/water evaporation prior to the applicatioD of a 
supercoatmg over the printed images 

The coa&ng compositions conventionally-used to 
apply protective or aesthetic coatings over printed 
lithographic images are aqueous solutions^ dispersions 45 
or emulsions of jvater-disperstble or water-soluble film- 
forming binder materials, such as acrylic resins, hydro- 
philic colloids, vmyl alcohol etc. Also, coating compo- 
sitions free of volatile solvents or vehicles are com- 
monly used, such as rrm precursor compositions which 50 
m polymerizable or curable by exponire to ultraviolet 
or other radiation. Such co m pos i tions are based upon 
liquid acrylic monoaiers or pre-polymers, or pboto- 
polymen and pboioittitiaton» croas-linking ageno and- 
/or other conventional ingredients. Both solvent- S3 
applied and solvent-free coating compositions can pro- 
duce microporotts coatings which are permeable to 
oxygen to hasten the curing of the oleoresinous inks. 
While they are also permeable to the volatile ink sol- 
vents, diluents and water, tLe escape of these volatiles 60 
mars the appearance of the surlue finiah of the coat* 
ings, as riisrnssrd supra. 

The second problen, pertinent to the embodiment of 
drying between coatmg stations, relates to the reduced 
receptivity of wet undercoatings for supercoatings ap- 65 
plied thereover, producing uneven, discontinuous or 
spotty supercoatings having "holidays'* or areas which 
have not accepted the supercoating. 



The novel method and apparatus of the present in- 
vention overcomes these problems by drymg the ink- 
imaged and/or undercoated copy sheets pnor to the 
appbcauon of the undercoating over the mk-pnnted 
images and/or prior to the application of the supercoat- 
ing over the undercoating, whereby substantially-per- 
fect coatings having excellent surface properties, such 
as gloss, are produced. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a vertical cross-secoonal view, through the 
final three liquid application suuoos of an offset print- 
ing mafhinf, illustrating the interposition of in-line dry- 
ing stations between the last two liquid apphcation 
stations and a final downstream liquid application su- 
tion which is a coating-application suuoil 

DETAILED DESCRIPnON OF THE DRAWING 

Referring to the drawing, HO. 1 illustrates a down- 
stream portion of an offset printing machme 10 compris- 
ing three liquid application suaons 11, U and 13, a 
coating apparatus 14 according to aforementioned co- 
pending application Serial No. 65,954 filed June 24, 
1987, comprising a coating carnage 15, a final radiauon 
drying station 16 including air knives 16a. and a contin- 
uous copy sheet conveyor means 17 which moves a 
succession of copy sheets It through the prmting ma- 
chine. 

The fint liquid application suuon 11 is a conven- 
tional offset image printing sution comprising a plate 
cylinder 19, to which is clamped an imaged lithographic 
printing plate 20 carrying oleophilic image areas, such 
as words, photographs, etc. on an oleophobic. hydro- 
phiiic background. The convenuonal clampmg means 
permits some degree of lateral or axial adjustment and 
some degree of wrap-around or circumferential adjust- 
ment of the plate 20 relaove to the plate cylinder 19 
Plate cylinder 13 is associated with a dampening system 
21 for wetting the entire hydrophilic background sur- 
face of plate 20 with aqueous dampening fluid, and with 
an inking system 22 for selectively inking the image 
areas of the plate 20 with liquid oleoresinous ink compo- 
sition containing a volatile organic solvent 

The inked plate 20 is routed against the mk -receptive 
sur&ce of a blanket cylinder 23, to which the wet ink 
images are ofbet or tnnsfesred, and the blanket cylin- 
der 23 is rotated against a copy sheet 18, passed m the 
nip between the blanket cylaxider 23 and an impression 
cylinder 24, to transfer the wet ink images to the copy 
sheet 18 and form an image-printed copy sheet 18A. 
Some water from the dampening system is also trans- 
ferred to the surtee of the copy sheet 18A. Sheet 18A 
is conveyed, iouged face up, through a 25 first drying 
tntersution 25, comprising a pair of spaced, elongate air 
knives 26 and 27 and a vapor-extraction unit 28 contain- 
ing an intake fiui and a outlet conduit 29 which conveys 
the volatile vehicle vapors to a recovery unit, to the 
atitiosphere or for 30 other safe disposal. 

As illustrated, the printed copy sheets 18A, are con- 
veyed by grippers past the first air knife 26. under trans- 
fer cylinder 30 and past the second air knife 27, to form 
dried printed copy sheets 18B which move uto the next 
liquid application sution 12. 

The air knives 26 and 27 and the extraction unit 28 are 
conventional elemeno normally uaed as final drying 
elements on prmtmg and coating machines of different 
types. Knives 26 and 27 are elongate tubular elements 
provided with an elongate narrow slot formed by op- 
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posed, converging walli. Heftted tir is cifcultted In ctses where the first and/or second coating corn- 
through the tubolir eiemcnts under pressure and is position is free of voUtiles and solidifies by polymenza- 
expelled from the elongate slot u a concentrated nar- tion curing, the drying intersuuon 25a and/or down- 
row band of high speed hot air which is directed against stream drying suuon 16 will contain a suitable radiation 
the ink*phnted copy sheets ISA to evaporate the vola- S source such as ultraviolet lamps, 
tile solvent and water therefrom to release solvent and The coating application station 13 also can be similar 
water vapor which is withdrawn by the extraction unit to the inking suuod 11 and first coating sutton 12 with 
28. Substantial drying is produced by the first air knife respect to the plau cyhnder i^b supponing a pnntmg 
26, and the second air knife 27 preferrably is included, plate dampening system 21^ inking system 22^. blanket 
as illustrated, to insure complete drying prior to the 10 cyhnder 236 and impression cylmder 246 since, in a 
entry of the copy sheeu 18B to the next liquid apphca- conventional offset printmg machine having a plurality 
lion sution. of liquid application sutions, all of the sutions are gen- 

In the apparatus of FIG. 1. the second liquid applica- erally similar but use different printing plates to image 
tion sution 12 can be either another ink printing station, different areas of the same copy sheet with different 
such as for printing ink of a second color, or it can be a 15 colored inks. The present apparatus, requinng at least 
fu^t coating station Thus the various elements of sution one coating-applicatiott sution, and modifies at least the 
12 are numbered similarly to those of suaon 11 but final downstream inking station to convert it perma- 
including the sufTu a. nently or intermittently to a coating-application sution 

Where station 12 is another ink printing sution, the as shown by FIG. 1 or, alternatively, as illustrated by 
first drying intersution 25. upstream therefrom, func- 20 U.S. Pat. No. 4,270,483 discussed herembefore. 
tions only as a supplemental drying station and can be Plate 206 is an offset relief printing plate, preselected 
excluded or disconnected. areas of which are raised above the background, gener- 

Where sution 12 is a first coating application sution, ally referred to u ''relief spoo** Such spots are sized and 
the first drying interstation 25 is a critical component of positioned to correspond to areas of the image-pnnted 
the present invention. In such case, the inking system 25 copy sheeu 18D which it is desired to selecaveiy coat. 
220 of sution 12 is withdrawn, as shown by means of The adjustable coating apparatus 14 is mounted onto 
broken lines, and the dampening system 21d is con- the frame 31 ofthe printing machine for extension of the 
vened to a dampener coater system by providing a coating carriage 15 into the bquid ^phcation station 13 
continuous supply ofthe desired coating composition to for adjustable coating association with either the coat- 
the supply pan thereof, It^ an aqueous dispersion of a SO ing plate cylinder 196 or the coating blanket cylinder 
film-formmg bmder tnaterial containing in the case of 73t, as desired. 

matte-fmish coatmgs, a diffusion filler such as silica or The preferred coating application apparatus 14 in- 
the like. dudes a coating carriage 15 which is horizontally ad- 

Generally, where the station 12 is a first coating sta- justably, in the machine direction, for movement be- 
tion, the top roU 19a will be a plate cylinder havmg a 35 tween retracted or passive postdon and extended or 
full plate 20a for the application of continuous coatinp active position, and also vemcally adjusuble for move- 
to the intermediate blanket cylinder 23a or transfer ment between the levels of the plate cylinder and the 
cylinder and then to the dried ink-printed copy sheeu blanket cylinder as shown by means of broken Unes. 
18B to form continuous coated printed copy sheen 18c Moreover, the coating carriage 15 comprises a horizon- 
However, if desired, plate cylinder 19a may have a 40 taDy-adjusuble coating applicator unit 32 which is 
spot-receptiveplauorrelief plate 20a for the transfer of movable in the machine direction between different 
spot coatings to the intermediate blanket cylinder 23a extended coating positions to move the coating apphca- 
and then to predetermined areas of the printed copy tor roll 33 mto coating associauon with pnnting and 
sheets 18B to form spot-coated printed copy sheets 18C. blanket cylinders which are not in vertical alignment, as 

Most commonly, the first coating will be a complete 45 disclosed in detail in my aforementioned copending 
or continuous coating of a co m poaitioD providing a application. 

matte non-gloasy finish or a utility (semi-gloss) finish. Thus, the coating carriage 15 and the applicator unit 
and the second coating will be a spot coating of a com- 32 are adjusted in the final coatmg station 13 to associ- 
position providing a gloay finish to highlight predeter* ate applicator roll 33 with either the spot relief plate 206 
mined areas of the printed, coated copies. 50 on printing roll 19^ for the printing of spot coatings, or 

The coated printed copy sheets 18C exiting the first with the blanket roll 23ik for the appUcation of contmu- 
coating sution 12 are conveyed by grippers, coated side ous coatinp onto the dried, coated, printed copy sheets 
up, through tlM second drytog interstation 25awhich is 18D, to form double-coated printed copies 18£. Copies 
similar to the first drying sution 25 and comprises a '18£ are transported by grippers past a final downstream 
similar pair of spaced elongate air knives 26a and 27a 55 rsdiant dryer 16 and air kmvcs 16a, to evaporate the 
and a similar extraction tmit 28a and exhaust outlet water vehicle from the second coating and form final 
conduit 29a copies 18F which are stacked to permit final curmg of 

The line of forced hot air from the first knife 26ai the oleorcsinous printing ink. 
across the width of the copy sheets, substantially dries The essmtial novelty of the present invention resides 
the first coating by evaporating the water vehicle there- 40 in the interposition of a drying sution, such as 25 and 
from, after which the dried, coated copy sheets 19D are 2Sa between an ink printing station and a coating su- 
conveyed by transfer roU 3Qa to the second air knife 27a tion, and preferably also between coating sutions on 
to insure ccnnplete drying of the first coating prior to machines having a plurality of coating sutions, in order 
the entry of the coated printed copy sheets 18D into the to substantially completely evaporate the volatile sot- 
final coating station 13 which includes the coating- 65 vent or vehicle from the printed ink images, and evapo- 
application apparatus of the copending application, m rate any residual dampening water from the pnnted 
the illustrated embodiment, but which may be a conven- copy sheets, before the application of a spot or continu- 
doiul coating sution. ous coating thereover, and preferably to substantially 
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completely solidify and dry the fint coating such as by the second coating station 13 and on through the down- 

irradiating to polymerize or by evaporating the volaule stream drymg suuon 16. 16a 

solvenu vehicle aad/or water from the coated, prmted Aiter curing for several hours, the coated, pnnted 

copy sheets before the in-line application of a second copies 18F are found to be fr«e of the surface defects of 

spot or continooua coating over the firtt-applied coat- 5 copy sheets pnnted and coated m similar manner but m 

ing, as illustrated. the absence of interstation drying. 

In operattoo, a succession of copy sheets 18 is auto- While the present specification and drmwmg refer to a 
matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 
porud through one or more ink printing sutions 11 into automatic grtppers. it will be clear to those skilled in the 
printing contact with one or more ink blanket rolls 23 to art that most printing and coating machines convey the 
print images, such as of different colorv on predeter- copy sheeu by means of automatic gnpper^ present on 
mined aress of each copy sheet, using conventional each of a series of contacting cylinders, such as the 
oleoresinous inks contaiung volatile organic solvent(s). impression cylinders 34, 34a and 346 and the interposed 
At each ink-printing station It an offset pnnting plate transfer cylindera 30 and 30a of FIG. 1. 
20 is fastened to a plate cylinder 19, moistened with It is to be understood that the above described em- 
water/chemical dampening fluid by means of dampen- bodtments of the invention are illustrative only and that * 
ing umt 21 and inked by means of inking umt 22. The ink modificattons throughout may occur to those skilled in 
isselectively received by the image areas of the plate 20, the art Accordingly, this invention is not to be re- 
where some water dampening solution is picked up by garded as limited to the embodiments disclosed herein, 
the tnk, transferred to the surface of the blanket cylin- ^ but is to be limited as defined by the appended claims, 
der 23 and re-transferred to the upper surface of a copy What is claimed is: 

sheet 18 passed in the nip of cylinder 23 and impression t. In a continuous xn-tine of^t lithographic printing 

cylinder 34. At this point, the ink images on each im- machine for printing and coatmg a continuous succes- 

aged copy sheet ISA still contain the volatile organic siorn of receptive copy paper sheets, comprising a plu- 

solvent and some water dampening solution which mi- rality of liquid application sutions, each compruing a 

grates into the copy paper. pl^te cylinder for supporting a lithographic pnnting 

Rather than moving the inked copy sheets 18A di- plate and including means for supplying oleous printing 
rectly from a printing station 11 to a coatmg sution 12, composition to oleophilic image areas on the water- 
as is convenuonal in the art, the present method and ^ coated surface of a said printing plate supported 
apparatus provides for intermediate or intersution dry- thereon, a blanket cylinder for receiving said pnnting 
ing of the inked copies to evaporate the volatile organic composition and water from said plate cylinder and for 
solvent and water dampening solution from the ink tnnsfemng said printing composiaon and water to a 
images and copy paper to form solvent-free copies 18B succession of individual receptive copy paper sheets, 
prior to the application of a protective and/or aesthetic 33 and an impressim cylinder forming a nip with said 
coating thereover. blanket cylinder through which said individual recep- 

In the embodiment of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive pnnting 
18A are moved through an intersution drying sution composition and water from said blanket cylinder, at 
25 by directing the path of the copy sheets down under least one said liquid application suuon being an up- 
a transfer cylinder 30 and up over the coating impres- 40 stream ink printing, sution for the transfer of pnnting 
sion cylinder 24a of the coating sution 12. The drying composinon in the form of ink images conuinmg a 
of the copy sheeu is accomplished by one or more high volatile vehicle onto said succession of copy sheeu, and 
velocity hot air knife drymg elements, such as 26 and 27 at least one said Uqmd application suuon being a down- 
shown in FIG. 1, which heat the ink image, sufficiently stream coating sution for the application of a printing 
lowering the solvent vapor pressure while the high 45 composition in the form of a contmuous or spot coating 
velocity air scrubs the vapor from the surface to evapo- of liquid, composition over the ink-imaged surface of 
rate substantially all of the volatile organic solvent and said copy sheets, means for feeding said succession of 
water and form substantiaUy solvent-free copies 18B individual receptive copy paper sheeu through the nips 
before the copies 18B pam in the coating nip at coating of said blanket and impression cylinders of said liquid 
sution 12. 30 application sutions, and a final downstream drying 

The evaporated solvent and moisture is drawn into station for drying or otherwise solidifying said coated 

the solvent extraction unit 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 

removed from the ambient atmoapbere by conduit 29 an intermediate in-line drying sution posmoned after 

for safety pufpoara each of said liquid application sutions. each said drying 

On i fff^^i r*** having a single coating application su- 33 station co mprisin g means for directing forced hot air 

tion, such as statiott 12 station 13 of FIG. 1, the sol- agamst the ink prmted copy paper sheeu to e^ect the 

vent-free copies 18B are moved through said coating evaporation of water and the volatile vehicle from the 

sution 12 or 13 to receive either a continnous or a spot ink images primed on said copy paper sheets prior to the 

coating to form coated, printed copy sheets 18C which entry of the ink-imaged copy paper sheeu into the next 
are transported to the final downstream drying sution 60 liquid application sution including into said coating 

16, 16a On f»i*^>*<*i^ having two coating sutions 12 sution. 

and 13 used for the application to two superposed coat- 2. A printing machtne according to claim 1 having 
ings, either of which may be spot or continuous, matte two adjacent downstream coatmg sutions. character- 
or glossy, the dried, printed copy sheeu 18B are moved ized by the presex»e of another intermediate in-line 
through the first coaxing station 12 to form coated, 63 drying sution positioned in-line therebetween to effect 
printed copy sheeu 18C which are moved through the the solidification of the coating appbed at the first coat- 
second intersution drying station 25a to form dried ing suuon prior to the entry of the coated copy sheets 
coated copy sheeu 18D. Sheeu 18D are moved through into the second coating station. 
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3. A printing machine according to claim 1 in which 
said coatmg stabon comprises a coadng application 
assembly which is adjustably supported for coating 
association with cither the plate, cylinder, for the appli- 
cation of spot cottints, or the blanket cylinder, for the S 
applicaxion of oontinuoQS coatings, to si^ copy sheets. 

4. A phntittg machine according to claim 1 in which 
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10 

said intermediate drying sution also comprises a vapor 
extraction means. 

5. A printing tw^hmi^ According to claim 1 m which 
said means comprises an air knife. 
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[57] ABSTRACT 

A stnigbt line flexogrephic photing method and ma- 
chine having a plurality of in-line liquid application 
stations, at least one of which is an upstream ink image - 
printing statiotts for printing ink images oo a succession 
of cardboard copy sheets, and at least one of which is a 
final downstream Uquid-i^plication sution which may 
be a coating application station for printing a protective, 
and/or aesthetic coating over selected portions of. or 
over the entire ink image-printed surface of each card- 
board copy sheet The present method and apparatus 
involves the placement of a forced hoi air drying sunon 
between each of the liquid application suuons to evapo- 
rate volatile solvent/diluent &om the mk zmages applied 
at each inking or coating station before the application 
of additional ink images or coatinp thereover at the 
next downstream liquid application sution, 

11 ClaiBia, 1 Drawing Sheet 
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V naderphnt is visibly different from the redness of the 

FLEXOGRAPHIC COATING AOT/OR PRINTING same line extending onto unprinied ircas of the sheet, 

METHOD AND APPARATUS INCLUDING due to vtriinons is the ability of the sheet to quickJy 

TSnXtSTATlOf^ DRIERS absorb the diluent/solvent The same is true with re- 

5 tpecttothelackof uniformity of surface appearance of 

BACKGROUND OF THE INVENHON a solvent-appUed overcoating. 

Tte present appUcanon is a contiauation.in.part of cases where cost » not a factor and/or where the 

.pS^SoHL^No 65^^^ 24. l98rnow «sthctic advantages of a protecuve supercoanng, gen- 

\^^P^lir4m 9Q^ ^^^rr&i to as a coating m the Hexographic rndus- 

Conventio^^ fleiographii coating and/or printing try. are desired, it is known to provide the printing 

mX«Tpre.ses comprise one or more image-pnnt- machine with a downs«am coatmg sunon having a 

ins stations Mch having a plate cylinder to which is coating applicauon unn for the apphcanon of an overall 

fastened a Ocxographic plate having raised image or protective coatmg over the entire pnntcd area of the 

printing areas. Aqueous or solvent ink is applied to the copy sheets. 

nised ^ge areas, which ink is transferred direcUy to while the in-line application of a protecuve or aes- 

an absorbent copy sheet or web. ihetw coating over the Hexographic images on a succes- 

This differs from lithographic printing in which the sion of copy sheets will improve the appearance of the 
flat, imaged sur&ce of a plate is contiauously wetted print and render it smear*resistant and weather-resist- 
with aqueous damping solution, which adheres only to uu, the relatively wet condition of the printing mk 
the background areas, and the plate is then inked with ^ compositian, pardcularly in overprinted areas, at the 
oleoresinous ink composition which adheres only to the time that the coating composition is applied thereover, 
image areas of the plate as wet ink. The ink is oHset- produces a visible change in the appearance of the por- 
transferred to the rubber surfisce of a conttcting blanket of the coating overlying the printed images during 
cylinder, and retransferred to the receptive surface of a evaporation and/or absorption of the solvent, dilu- 
copy web or a fuccfssian of copy sheets, such as of water, etc., whereby, for example, a glossy-sur- 
paper, where the ink gndually hardens or cures by faced protective coating acquires a non-uniform Hat. 
oxidation, in some cases after passing through a final nMXtt, or non-glossy surface, particularly m areas over- 
drying sution located downstream of the fmal liquid |y^g ^ multi-printed images, and even the affected 
application station where the volatile solvent is evapo- uniform in appearance dependmg upon the 
rated from the ink compoaidon of the images. 30 and/or surface areas of the underlying printed 

In multicolor printing processes and machines of both ioggo due to the solvent/diluent in the coating inter- 

flexographic and lithographic types, the copy web or ^^ag with the still-wet color inks. For example, 

sheets pass through a plurality of ink-printing stations in p^x^ colored images, half-tone illustrations, and the 

which inks of different colon are printed over the same ^ ^^^^ ^ intended to be emphasized or heightened 
areas in partial or complete registraoon to produce 35 ^ «pe»nnce, by the application of glossy coaimgs 

Dulti-ink images or image portions havmg a variety of ^jj^j^^ undergo loss or degradation in the umfor- 

desired colon or color-blendi. Howev» such multi-mk ^ appearance and their color during the 

images vary in sharpness, color-intenaty and tone or ^ ^ 

hue depending upon the number of ondcrlymg mk por- ^ ^^j^^ ^^^.^^ appearance 

tions. m at substantial importance in cases where the sddi- 

Stiff. h«>2r«»ht c»ibo«d .beet.. ««h « omtu- "^^^ ™" ^„ coatings i» ju.tified by the 

gtted cwdboird. cut only be pnnted ud/ot cotted on ^^^^^ j.,., proBOtioiui ^pl«y». artwork, 

a R»gbt liM fleiopapbie printer ««l/or coaler ««« ™, etl The defects ie.. uneven .ur- 

.nch.h««.«««be««et^ g^:^^oftbecoa,ing(.)and.heq«aUtyofthe 
pUte cylmder, or impte«» cyhndera. M « CMmnon 45 ^J^T^ j,™^ ^etrtct from the appearance 

with Uthograpbic p»|e, SSS?«d^erlying images. p«ucularly in 

graphu: pres»a which are uied for pnntmg flexible ^J'^^^^^^^io,^, i^^*^ «ul are due to the 

^^^^^ . . _ nrMence of various amounts of residual volatile sol- 

tion, through one or more ink-pnntug staoona. At each presence oi voume wivous. """^ :„.„^ 

wh KatioTthTthick abiotbat aheoa pass in the nip »«»««» autaequent flexojwbic mk unages at the 
STrw^ a to^S?Se^l^^^ !5 tmie that the coating is applied th«eover. The 'pphca- 

wTiST-up^SSrSrS^Se. on the /late a,^ non of a top coating over the pnnted miages retards he 

p SteS^tokd^S^ to tSL-orbetisurfaS voUtile «>lvent. diluent or water a«un.i escape m the 

of^ta^^ aa eanlbo^ The fleiographic ink final drying tation. but the volanles can eventually 

Jy^^J^^Z^t and volatile dilu^and/or migrate ficom the cardboard into the top coanng dunng 
^^tJ^^bT^ .Sorption of the dflnent/.o!- « the final drying of the printed ««dbo«4, ««Utmg m a 

r«,t mto the Meat surfc^ Thi. resnlis in some lo« of perfects m the surl«efimrii of the topcoat^ 

ioreulittg of the printed images, liao, etc, with resul- The* proWema have not been mtportant in cases 

tLl0M0fah.rT»neM.det5andquaUty of print This i. where the sheet, being printed are cardboard shipping 

pSilStfly mSVhere differnt wlored inks are carton, or the Bke. where high quality is not cowdered 
Kteted io MTtial or complete regirtiMion, which ftir- 6S imponant However in »me cam. such as wtthdispUy 

^ cauMsA^riation. in coioratioror color tone be- cardboard and nliimate tde cardboard containers, tuch 

tween area, which are overprinted and areu which are as shoe boxe* toy boiei. clothing closets, etc.. where 

not. e.g., the redness of a red line printed over a grey high quality, multi-color printing is important, it has 
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bccn'necesiirytoBriatinooterptpcribeetbymeiiisof tile tvoidi the accnmuliBon of voUtye, in different 
higher quaUty printing pioceucs end then adhere or quutitiet, in different areu of the pnnicd copy sheets 
T,X^.fr the printed sheet to the ctidbotrd support or cerdbotfd sheets, depending upon the number of 
This is expensive and labor-intensive. The present in- overprints, the presence of which can coniiauc to cause 
vention makes tha ouieceaitfy for many Oexographic 9 the images to spread or broaden and/or can result ui 
applicatiotts. color degradation and degradation in the unifonmty of 

It is known to provide one or more drying sutioos the appearance of an overcoating, if present 
between inking statioBS on continuous web (lexographic Hie present invention is concerned with drying or 
printing machines. However such machines convey the solvent/diluent evaporation prior to the appbcation of a 
copy sheet through a tortuous path and thus are only 10 second ink or a supercoaiing over the printed images, 
useful for printing flexible wd» and not sheet lengths or The coating compositions conventionaUy used to 
cardboard blanks. apply protective or aesthetic coatinp over printed im- 

It is an object of the present invention to provide a «ges are aqueous solutions* dispenions or emulsions of 
novel flexographic printing and/or coating method and water-dispersible or water-soluble fUm-forming bmder 
apparatus for the in-line application of one or more inks 13 m^ti^wMit, such u acrylic reains» hydrophilic colloids, 
and/or protective or aesthetic coatings over imaged vinyl alcohol etc Also, coating c(»npositioos free of 
subject matter flexographically printed onto each of a volatile solvents or vehicles are commonly used, such as 
succession of heavywei^t absorbent copy sheeu while precursor compositions which are polymerizable 

avoiding the usual degradation of sharpness, detail, curable by ezpoture to ultraviolet or other radiation, 
color uniformity or lou of unifonmty of the surface 20 ^^^^ compositions are based upon liquid acrylic mono- 
appearance of areas of the ink(s) and/or coating applied ^ pre-polymers» or pbotopolymers and photoimu- 
over the previously ink-printed images. ators, cross-linking agents and/or other conventional 

It is another objective of the present invention to ingredients. Both solvent-applied and solvent-free coat- 
provide a flexographic printing method and apparatus compositions can produce microporous coatings 
for providing high quali^ flexographic printing di- 25 ^ penncable to vokatiles. While they are perme- 
recily on heavyweight sheets, such as corrugated card-- ^ volatile ink solvents, diluents and water, the 
board, thereby avoiding the need for pre-printing P^per* rv^tr* of these volatilcs man the appearance of the 
such as by ofiset lithographic means, and thereafter ^^^^ fy^^ of the coatings, as discussed suprx 
adhering it to a cardboard st^port ^ ■ i, m Multicolor flexographic printed ink miages com- 

Essentially, the preacnt invention is conconed with 30 ^ . ^ formed by using inks containmg pigments of 
providing high quality flexographic c<^ of the types primary colon which, when combined in su- 

desired. directly on heavyweight absorbent sheea par- p—o^j;^^ produce different secondary colon de- 
ticularly m cases where the addition^ apcnse of muUi- »'^^ ^ of primary colors 

pie colon and supercoatings a jusufied by the desired J^L However, unless each ink image is dried suffi. 
results. " ciently to evaporate the solvents and water present 

SUMMARY OF THE INVENTION therein, before a second ink is printed in pamal or full 

^ ^ ^ ^ reainration thereover, said solvents and water produce 

The present flexographic m^ and ^paratus pro- ^^^^^ ^ total image when they are eventually 
vides for the inline forced hot air drymg or tlexograpmc c^w w^—^ j^^^ uneven tones, 

ink images, inchidiBs multicolor images and photo- 40 •^^L^^^^y 

graphic reproducticms. primed or applied « ««« Bv^d '*^^^'r„Man. pertinent to the embodiment of 

application station before the appbcaaan of a second ^T^^^^^,^^^^ relates to the reduced 

printing mk or a cooliBtKnis or spot coumg over said ^^^^OSyrftSSes for images and/or snpercoat- 

ink images at the i«t downstream hqmd appbauon ^^f^^^^^^^j^^g uaeven. disiontuiu- 

,tttionbyinl«pc«Bng«i».to^ « o« oTWtaJ,^ o?S>e«»«»g» having "holi- 

T^^^r^^Tt!!'''ii:^'^J'^^n S."or^S2d,h.ve^r««pSthem«ge,or 
dry the first colored mk images prior to the application "V 

of images of a second color or a final cowing thereover, "5SI:^^'|u™_„iuc --thod and apparatus of the 

whereby the drying of e«* ink «««« volatde sol- ^.•^S^SS^.^TtSe^b^^th stiff. 

venti/diluentswhichencaiiKiheakimagestospread so P^*^^^ Jf^i^StSem 

^e'S^^of^^lv-.aJgu-.fr^ SS:S2d't^^wffiS'^S^^^rf«; 

such u the outer paper ply of a corrugated cardboanL board, prmted and/or coated m a straight hne flexo- 

However I have discovered that the tntemation evapo- graphic apparatus. 

ratum of such volatiles dries the ink images before they 60 jjjg DRAWING 

can spread, bleed or wick into the absorbent paper sup- ^ : i * «f . n-^r^ 

portluiTpreservin^ their sharpness, detail and color- FIG. I is a verted cross^tcctional vi^ Itj^*^ 

idon. Moreover such evaporation dries the surfaces of f»P^ P'""? P'""^*^* 

the fim printed images so that they are more receptive four Uqmd appbationsmOM and tl» 

to second imagoOT coatinp applied thereover and 65 inhne drymg stanona between each of the hquid appli- 

more reaistantto being dihtted„spread and/or broad- cation stations and inclndittg a final downstream m-Imc 

ened by the volatiles presmit in the second applied im- drying sution in adv mce of an optional die cutting, 

ages or coating. Moreover the pre-removal of the vola- folding and/or glumg crcaong statton. 
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DETAILED DESCRIPTION 

Refemng to the dnwmg. FIG. 1 flloscnto t flexo- 
gnphtc printing nudiise 10 compRsng four liquid 
applicstioo itfttioni II, U, 13 and 14 the final down* 5 
stream sutioa 14 being a coating station, if desired, an 
an optional die cutting* creasittg, folding and/or gluing 
sta&on 15 at wlbcfa the printed cardboard copies are die 
cut into desired shapes, snch as carton blanks, and 
creased for folding purposes, if desired, prior to stack- 10 
ingat 14. 

As illustrated, the present apparatus iiKludcs a feed- 
ing sution 17 for feeding a continuous supply of card- 
board blanks or sheeu Ig in a straight line between a 
plurality of feed rolls 19 into and through each of the 15 
liquid application stations 11 to 14 in which each sheet 
18 is engaged between an upper impression cylinder 20 
and a lower printing cylinder 21. The printed blanks 18 - 
are finally fed to a cutting and creasing press station 15 
in which they are die cut and creased, and moved to « 20 
stack 14. 

Each of the flexographic printing stations 11 to 14 
comprises a flexographic plate cylinder 21, the final 
downstream one of which, in station 14» can be one for 
printing an overall or spot coating over the portions of 25 
the sheet 18 printed with ink images in stations It 12 
and 13. The liquid application systems in statioiu 11 to 
14 each comprise the plate cylinder 21, a metering roU 
22 with associated doctor blade 23. an applicatiott roll 
24 and an ink (or coating) supply 25. The illustrated ink 30 
(or coating) supply 25 is a pan into which the roll 24 
extends to receive a continQous supply of the mk or 
coating composition as it is rotated in the counterclock- 
wise directiotL However most commeroally available 
flexographic printing machines pump the ink or coating 35 
supply u a continuous supply onto the torface of the 
applicator roll 24. The doctor blade 23 is adjustable 
relative to the surface of the metering roll 22 in order to 
control the thickness of the ink or coating layer moved 
onto the plate surface on the plate cylinder 21 for trans- 40 
fer to the undersurface of each cardboard sheet 18. 

The apparatus includes conventional registration 
meana, including feed roUs 19, so that each sheet 18 and 
the plate on each printiagcylhkder 21 are in exact regis- 
tration to precisely control the areas of each sheet 18 to 43 
be printed with different colored mks at stations 11 to 14 
or to be printed with coating compoaitxoB at station 14. 

The multi-printed sheets 18 are moved into the op- 
tional sution 15, which includes a movable cncter/- 
crease die 24 and an anvil 27, in order to cut away 50 
and/or crease predetermined portions thereof to form 
printed blanks 28 which axe stacked at 16. 

The essential novelty of the present flexographic 
printing apparatus resides in the plurality of interstation 
drien 29, one or more ofwhich are located alter each of 35 
the printing stations 11 to 14 for purposes of rapidly 
drying the ink images applied to sheets 18 at each print- 
ing sution 11 to 13 before the printed sheets enter the 
next printing station and to dry the final ink or coating 
after print station 14 This has been found to result in 60 
substantially sharper, clearer images being produced on 
the cardboard sheets as compared to conventiottaJ 
straight line flexographic printers which permit the 
images to dry by sbsorptiott of the volatile ink solvent- 
/dUnent into the cardboard surface. Moreover the pres- 65 
ent apparatus has been foimd to permit the overprinting 
of different colored inks in partial or complete registra- 
tion without dilution or spreading or alteration of the 
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sharpness or color tone of the underlying images. The 
pre^drying of the underlying images sets their color and 
sharpness, preventing them from being spread and di- 
luted by absorption by the cardboard sheet. Moreover 
the pre^drying of the images renders them more resis- 
tant to be^&g redissoived and spread or diluted by the 
volatile solvent^diluent of the next-appUed ink, and 
provides a pre-dned ink surface which is more recep- 
tive to being overprinted with the next-applied ink and 
is resistant to being drawn back off the cardboard sur- 
face by the pressure of the next ink printing cylinder 21. 

Referring to FIG. 1, each intenution drier 29 com- 
prises at least one elongate tubular forced hot air knife 
30 which is closely-spaced from the printed undenur- 
face of the sheets 18, and an associated pair of elongate 
tubular vapor suction means 31 for withdrawing the 
evaporated ink vehicle or solvent to a recovery uxut or 
for safe release to the oottide atmosphere. 

In operation, the inked plate on the first flexographic 
cylinder 21 is rotated against the ink-receptive surface 
of each cardboard sheet 18, to which the wet flexo- 
graphic ink images are transferred to form an image- 
printed copy sheet 18. Each sheet 18 is conveyed, im- 
aged face down, through a first drying intenution 29. 
comprising at least one forced hot air knife 30 and a 
spaced pair of vapor-extraction units 31 which wnb- 
draw and convey Ute volatile vehicle vapors to a recov. 
ery unit, to the atmosphere or for other safe disposal. 

As illustrated, each printed copy sheet 18 is conveyed 
past the first air knife 30 to form a dried pruted copy 
sheet which is moved into the next liquid applicauon 
station 12. 

The air knife 30 and the extraction units 31 are con- 
ventional elemenu normally used as firul drying ele- 
ments on printmg and coating machines of different 
types, and are sufficiently small in diameter, i.e., abouc 
two inches, that they can be accommodated withm the 
small areas present between printing sutions on con- 
ventional straight-line flexographic pnntmg machines. 
Knives 30 are elongate tubulv elements provided wtth 
an elongate narrow slot formed by opposed, converging 
walls. Heated air is circulated through the tubular eJe- 
menu under pressure and is expelled from the elongate 
slot u a concentrated narrow band of high speed hot au* 
which is directed agaimt the undersurface of the ink- 
printed copy sheets 18 to evaporate the volatile solvent 
or vehicle therefrom to release vapor which is with- 
drawn through elongate slots in the extraction uuo 31. 
Substantial drytsg is produced by the each air knife 30. 
but a spaced second air knife may be included at each 
drying station 29 to insure complete drying prior to the 
entry of the copy sheets 18 to the next liquid application 
statioa 

In the apparatus of FIO. L the second ink application 
station 12 is another ink printing station, such as for 
printing ink of a second color. Thus the various ele- 
ments of station 12 are numbered similarly to those of 
sution 11. 

The printed copy sheets 18 exiting the second print- 
ing sution 12 are aaoved by feed rollers 19, printed side 
down, through the second drying interstation 29 whicb 
is siatilar to the fim drying station and comprises a 
■ifftiigT eloQgate air knife 30 and a iif«^l«*' spaced pa ir of 
exiractioo units 31. 

The line of forced hot air from the second knife 30, 
across the width of the copy sheeo prated in sunon 12. 
substantially dries the second-applied mk images by 
evaporating the vehide therefrom, after which the 
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dhedi copy sheeti It are cooveyed by dowsstreus feed after applied solventi Conventional drying by absoip- 
roUers 19 for entry of the twice printed copy sheets 18 tion is very slow, does not remove the solvents, diluents 
into the next pnntmg station 13 where ink images of a or water from the copy sheeu and retsrds drying in 
third color are prtuced over the pre*applied, pre-dried cases where the later applied compositia& ts appbed 
ink images, and are dried at the next downstream inter- 5 over pre*phnted areas of the absorbent copy sheet, 
sution drier 29 prior to entry into the final piinting . Thus the present flezogz^hic pnntmg process oukes 
sution 14. The final downstream station 14 can, if de- it possible to print stiff cardboard copy sheets* even 
stred, be a coating application station which is aiinilar to those which have little or no porosity «id little or no 
the inking sutions 11 to 13 with respect to fleiographic absorbing ability, such u cardboard having a printmg 
plate cylinder 30 and its associated roUezs, except that 10 face of high quality non-absorbant paper or plastic- 
the piate has an overall or spot coating surface, and coated cardboard, corrugated plastic board, and other 
coating composition rather than ink is fed thereto from similar materials on which quality images could not be 
supply 35. pruted by conventional flesographic printing pro* 

Thus, the station 14 can be a coating sudon for the cesses, 
application of continuous spot coatinp onto the pre- 15 It is to be understood that the above described em* 
dried printed copy sheets 18 which are transported by bodiments of the invention are illustrative only and that 
feed rollers 19 past a final downstream drying sadon 29 modifications throughout may occur to those skilled in 
and its air knife 30 to evaporate the water or other the art Accordingly, this invention is not to be re- 
volatile solvent/dilttent from the coating and form final garded as limited to the embodiments disclosed herein^ 
copies 18 which are cut, creased, folded and/or glued 20 but it to be limited as defined by the appended claims, 
and stacked. What is claimed is: 

In operation, a succeaaaon of cardboard copy sheets 1. In a flesographic straight line printing machine 
18 is automatically moved in a straight line by feed comprising a plonlityoflsquid application stations each 
roller 19 and transported through two or more ink comprising a printing cyltikder, at least one of which is 
printing stations into printtng contact with two or more 25 an upstream ink printing station for the printing of mk 
flexographic cylinders 21 to print images, such as of images containing a volatile solvent/diluent onto a suc^ 
diiTerent colors, on predetermined similar and/or differ- cession of individual cardboard copy sheeu as such 
ent areas of the undenide of each copy sheet, using sheets are moved therethrough, and at least one of 
conventional aqueous flexographic inks containing vol- which is a downsfiream printing station , and means for 
atile organic solventa(s) and water At each ink-printing 30 continuously feeding said individuai copy sheets, with- 
sution 11 to 14 a fleiographic printing plate is fastened out betuiing, through said liquid application staoons, the 
to a plate cylinder 21 and inked by meaiu of metering improvement which comprises an intermediate drying 
roller 21 The ink is selectively received by the image station comprising at levt erne forced hot air means 
areas of the plate and transferred to the under^iurface of positioned between each of said liquid application sta- 
a copy sheet 18 passed in the nip of cylinder 21 and 35 tions to apply a line of forced hot air across the direc- 
impression cylinder 20. At this point, the ink images on tion of travel of said sheets as they move therepast to 
each imaged copy sheet 18 still contain the volatile efifect the evaporation of the solvent/diluent from the 
organic solvent and water. Rather than moving the ink images printed on said cardboard copy sheets pnor 
inked copy sheets 18 directly from the first ink printing to the movement of the ink-imaged copy sheets into the 
sution to the next ink printing station 12, as is conveo- 40 next liquid applicatiott station, to effect the drying of 
tional in the art« the present inethod and apparatus pro- said images prior to the application of the nnk images or 
vides for intermediate or intetatation drying of the a coating thereover. 

inked copies to evaporate the volatile organic solvent 2. A flexographic straight line printing machine ac- 
from the ink images and copy sheet to form solvent-free cording to claim 1 in which cme or matt of the down- 
copies 18 prior to the applieabon of new ink images 45 stream appUcatioo stations comprise coating stations for 
thereover. the appUcattioo of spot coatings or continuous coatings, 

Flexographic processes are coDventionaUy used to to said copy sheets, 
print ink images onto absorbent papeiboard, drying of 3. A flexographic straight line printing tnachine ac- 
the ink images being caused by the absorption of the cording to claim 1 in whidi each said intermediate 
volatile ink vehicle tnco the copy aheeL Heretofore it 50 drying station also comprises a vapor extraction means, 
has not been poaaible to ^iply higii quality multicolor 4. A flexographic straight hne printinig machine ac- 
ink images onto car db oa r d in a single paas on straight cording to claim 1 which fiutber comprises a final sta- 
line flexographic machines because the volatile solvent- tion for cutting the printed cardboard copy sheets, 
/diluent of the aftcr-^lied ink images redissolves and 5. A flexographic straight-line printing machine ac- 
smears the first applied imagea which nuuk the absor- 55 cording to claim 1 comprising at least two adjacent ink 
bent copy sheet againai rapid ahsorption of the after- piinting stations for printing ink images of diiTerent 
applied solvent. The same problem oocors when sol- colon in partial or complete registration on said card- 
vent/dihient-apptied coating oompoaitiotts are applied board copy sheets. 

over ink images in the flexographic process. f. A mediod for the flexographic printing of a succes- 

The present invention solves these problems by pro- «0 sion of cardboard copy sheeu on a continuous straight 
vidittg the interstatiott forced hot air driers between line, flexographic printing ^•t^^*^^ which comprises 
each of the liquid applicaticm stations on a straight line the steps of cdotinuousty feeding a succession of indi- 
flexographic printing and/or coating ^patatus, vidnal cardboard copy shceta, without bendmg, 
wher^ the volatile solvenu and water are evaporated through a plurality of liquid application sutions, each 
to dry the ink imagea rapidly before additional images 65 having a prittting cylinden ^«*^'"**"g at least one up- 
or coatmgi are printed thereover. Rapid evtporatiott stream mk printing sution nd one or niore downstream 
drying renders Uie dry ink images resistant to being stationa, printing images comprising volatile solvent- 
disscHved or smeared, and reduces the dwell time of the /diluent-containing mk onto said copy sheets as they 
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move through each of taid ink*phDtx&g statio&s to fonn 
inuged copy sheets, heatiDg said tniaged sheets after 
each ink-priotiag «tatioii by moving them past forced 
hot air which applies a line of forced hot air across the 
direction of tnvd of said sheets to so fastaa ti aUy^om- 
pietely evaporate the volatile lolvent/diloent therefrom 
to fonn d^ imaged copy sheets, prior to movement 
thereof into the next liquid appticatioD station, 

7. A method aooordi&g to claim 6 in which one of said 
downstream printing stations comprises a coating sta* 
tion in which a coating is applied >A^uch coven the dry 
images printed at the ink printing stations. 

S. A method according to claim 7 in which a said 
coating is applied comprising a partia] or spot coating 



10 



which overlies only a portion of the dry images printed 
at the ink printing stations. 

9. A method according to claim 6 in which drying is 
accomplished by directing a narrow line of forced hot 
said air ton air knives against said inuged copy sheets. 

10. A method according to claim 6 in which the evap- 
orated solvent/diluent is extracted from the area at 
which it is evaporated. 

11. A method according to claim 6 which comprises 
printing ink images of different colon in partial or com- 
plete registration at at least two adjacent ink printing 
stations. 
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[57] ABSTRACT 

A coatmg apptnm for use in a sheet-fed, offset rotary 
priating press to seJectxvdy apply a protective aad/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating nail having a 
pick-up roller for supplying aqueous ooatiag material 
from a reservoir to the sorface of a delivery cylinder 
mounted oo a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder during coating 
operations, 

22 CUims, 5 Drvwiag Sheets 
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^....^^ - «fi*clc»ed m U.S. ipplicatioo Ser. No. 07/630,308 fjled 

COATING APPARATUS FOR SHEET-FED, Dec. 18. 1990 enmJed Vacmns Tnasier Apoamni for 

OFFSET ROTARY PRXNUNC PRESSES Sbea-Fed Priamig Prates now U.S Pil No. 

3» 127,329. ThMt ipplicatioxx, the disclosure of which is 

BACKGROUND OF THE INVEhmON 5 tlso incorponted bereiB by refereace, disdoses aa ap- 

TlusiaventiaBrdatestoth«-fed,ofli«rotiryphai- P"«m which can be enspioyed to draw the unpriotcd 

ing presso, and more panicalarlyp to a sew aad im- ^ ^ ^ freshly priated sheet into engageaaent with 

proved appannis for the ia-line apphcation of protec- roUen which ssppon the sheet od the uaprinted side 
ttve aad decorstive eoatiap to the printed suxface of during transfer or dei2va7 of the sheet from the impres- 

freihly printed sheets. skm cylinder after printing so that the wet ink on the 

CoDventionaJ sheet-fed, offset roary priniiag presses freshly printed sheet does not come ia contact with 

typicaOy indude one or more printing satioas through other apparants in the press. The vactium transfer appa* 

which iadividttal sheets are fed aad printed with wet ratas rttirtosed in that applicatioa cu be as as 

ink. After final printing, the sheets are fed by a delivery alternative to the net type cylinder system disclosed in 
conveyor system to the delivery end of the press where ^ the aforementiooed DeMoore patent, or when used in a 

the freshly printed sheets are collected aad stacked. In perfecting press, as a sspploeot to that tyston. the 

a typical sheet-fed* o&t rotary printing pres sach u vacaom transfer apparuos being primarily intended for 

the Heidelberg Speedmaster line ofpressea, the delivery aae when ooly one-sided sheet printing is being per- 

conveyor system iadudes a pair of endless gripper fonned by the press, and the net type cylinder system 
chains carponglata^ 

pen which are osed to gnp aad puS freshly prmied awde with two-sided sheet pxSnZ^ 

sheets from the impre«oa cylinder aad «Mvey the some printing applicttkms, n'u desnble thmt the 



press be capable of applying a protective sad/or deco- 



sbees toward the sheet delivery stacker. The gripper 
pression cy^ff by gripper cham sprocket wheels M primed sheets. Such coatino typically arc formed of a 

shaft^.T^«LSiv^^Sivri!.^ lohmon w esslson by aa applicator roller over the 

frcablyprint^she^itopro^^ 
Since the inks used with offset n^.printing presses 30 *PP««»««^^^^ 
typically remain wet and tacky foTsotoe t^ after de»rahle when decorunve or protecove fuushei 

printing. ^)eciftl precautions must be taken to insure that «>eh as in the production of posters, record 

the wet inked surface of the freshly printed sheett are J*™"* brochures, magaaaes, foldins canons aad the 
not marked or smeared as the sheets are tnasferred jike. In cases where a coatiag is to be apphed, the coat- 
from one printing station to another, and through the 33 operation is carried out after the final ink printing 
delivery system to the sheet delivery sucker. One sys- ia« been performed, most desirably by an in-line coating 
tern for insuring that the freshly printed sheets are not sppiicatioa, nuher thaa as a separate step after the 
marked or smeared during transfer is the transfer or pnmed sheets have been delivered to the sheet delivery 
delivery cylinder system marketed by Priming Re- **ff?*f' 

search, lac, of Dallas. Texas under iu registered trade- 40 Various suggestions have been made for tpplyiag the 
mart ""SUPER BLUE* That systo, which is made and ooeiiag as aa ia-liae press opentiea by usiag the fiaal 
sold under ficeose, a made i& trCTP***^ with aad priatiag staxioa of the press as the coating application 
operates as described in U^ PaL Na 4.4(XU67, issued nam. For example, m U.S. Pat. Nos. 4,270.413. 
Sep. 6, 1913 to Howard W. DeMooce. the disclosure of 4,613,414, aad 4,779,357 there are disdosed coating 
which is iac or ponted heron by this retence. In that 43 spparatas which can be moved into poaiiion to sllow 
system, ■w^ng and mamig oTfrtthly priated sheets is ^ blanket cyhnder of the last printing station of a press 
prevtattd by mn^yfai g trivfe or ddivoy cyhnden ^ be used id apply a coating material to the sheets. In 
provided whh a eoatbg of ftietm reducing material ^-S. Psl Na 4.79056 there is disdosfri a coaiiag 
such aa HTB (Tdte) over wlri^ are loosely mftuntrd appams which can be selectively moved between the 
hbnc ettwen, p afeii e J to m the trade as '^aets". aad 50 blanket cylinder or the plate eyliadcr of the last printing 
which flppfrf the wtt U ade of the freshly pttated scation of the press so that that station can be used is a 
sheea as thqr m paOad fron the imprcssioo cylinder. eoatmg stnioa for the press. Howcvo, who coating 
Ty picaPy t m a ^j^j^^^^ pteas onploying the apparatus of these types are used, the last printing sta* 
"SUPER BLUE** eyiiader systo, each transfer eyiin- tioB can not be used to apply ink to the sheets, but ra(her 
dcr for ooaveyias the frohly priated sheets from one 53 caa only be used for the coaxing operaika. Thus, with 
priating statioa to the oezt is supplied with a *"SUPER these typo of ia*2xae presa ooatiag apparataa, the press 
BLUE~ tnasfer eyliadcr system, aad the delivery eyi- loss the eapehOity of prmtiag iu fttO range of colors 
iader for conveying the sheets from the last printmg snoe the last printing station is coovezted to a coating 
sution to the sheet delivery stacker is applied with a sution. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestioes for overcoming the problem of the loss 
hereinafter, the term *te type cylinder^ is mtnidrrl to of a pnntiag station when coating is desired have also 
refer to cylindezs having fabric nets disposed over the been made, sach as that set forth in U.S. PaL Nos. 
support surface, such as of the goieral type disclosed in 4.934.305 which flttrlmq a coating apparatus havicg a 
the aforementioned DeMoorc U.S. PaL No. 4.402J6> separate timed applicator roller positioned to apply the 
and exemplified by the **SUP£R BLUE** cylinder rys- 65 coating material to the primed sheet while the sheet is 
tern. on the Last impression cylinder of the press. This is sud 

Another system which can be used to prevent mark- to allow the last pnntiag station to be operated simuJu- 
tag aad smeanng of the freshly printed sheets is that oeously as both an ink application station and a eoatmg 
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remltt. AaothtnUMi iiih to providiaii eomg lanon m trnwd lyaehronoM reUaoa wiUi tte mprcBMn cyi 



eouiiicistDpiiedlotheihara J^fiDdim^ with . eoMag bl«Jt«» <fafpo-d ove* tta penph«^ 

:^*if^ 4.TO6Sr^«* of tee ««» «-*«.sr^w"^'^i^''«^s 

tions pravide c^i suboos which tDow «he fiail 10 n«iendMdi|«ck^iprdte,dHpoiedtor«c^ 

^ i^S«^l^^^«BOfSqS«»« oiwiWetopeauithepiekH,rQDBtobe«ov«l«to 

!!^vi^^^»J^^«I»B^.nteioMoIIa* enpiMK with the dc3fiv«nrcyBnder«oth.too«mg 

mer«ethele«»thofthepn»*«rf«q»i««««««*»^ ^^'^'^^^^J^ ^^2^^^^ 

«ad complex *hre eooaeoioni with the i» dr^ ■ <»«fi^.e>*«f«V™^ 

-■I-r!rS:.Zr^^^^^> ;^ ««rf^»T>iitinB eyliwkrcmbeiwdfercoove«iOMlDOOcotf»f iheet 



.y«e«to«d«ev«,here,B«dp«i«ipe^doo^^ ^glgg 

hMM», ilu (hem tha amUcttor foDen. Soch debvoy by wovmg the eoaang ouajux P™"^ 



te^«en the iheeti lad the ^pBcMor loOen. Soch ^'^^^""T^^^S^T^^^f^^^m^ 
SSSi both exp2K«»d cu»be»o». « h^jc^»J^<mmiViM^ynA^^_^f>^ 
n inmn iml mantm MOf theBe»type< 

Thm. there eawa t seed for • new Md iaproved 

in^e qv.ru. fer «. in . «>«"««f^^ ^jj^J'^'^.T.— TT^I ^St-dTpeeked ^ 
priBtiBi prea to ideetively apply • pwi«3ive md/of ?f™f~SriM Ae^eSvediMne- 



printed sheets which rilowi the prtofflt j^^J^^J^f^'^^^inSi MiitSfSfr— by 



stuioBtoGODtiniKtobeaedaiapiiniinifiatioB^ SrSS!lti«te ^S^ddSSSTe^^ 
BOO or the addition of iiepnntenmedappiicMoritfW. "V^^^T^^ 
Ai win be expluned in aere det«l herdnnfter. the 35 '^9^^^^rZS!S£^^J^fo^ 
pre.e«inv«,io.«dv«thii..,di....ovd««l«no». gf^iSn^SS S^^ITSSST^^ 
vjousmianff. Sl^SilBLl^pBed to tbe deHvery cyiSnder by the 

SUMMAJIY OF THE INVENTION piek^vp roDeriitnntfemd to ^freiUy printed iheea 

Thepr««.iiiv«««io.pwvid-.»w«»l-p«v-40 inthn^jp^^ 

iS^r^^St'tSliSi^srs; 

prin.«jri«t.i».ri«^oite»o«,pri«h^^ SLjliirsiSiS^Ai^ss^^ 

whichiihigUyrdiibknd<fliMNinnH,yRwfaKh eyhndB. eaa ;'*T.t~j!r^ 
doc.notr<^»»cn>ii««ar^hnalprt>inod. 4S cW --f""^^ J««^^ 



!Sr^'S?2^LZii!SS^S^^ „ti«eo«i»ipr«ddiv«,_drive*A.o.uh««.»^ 



to the finhlE^iM dknaa « Ac ibaen are ooaveyed proi 



from the fc53loreyarf#ortholi«pri«tof»uao« « g^^^ "^.^ ?y^TMS^S« rT -"'»T- 
ofthepnIiiMwvdteAeadiBwyndcerbyailix- coetrng operano B wah ao low of pnonng eapeomy m 

mt a deBvry i j H iii l ir tmmt w A to the P?« '^^!f S^faSSTand «lv««n«f. of the proent 

detiv«nrdriv« d«ftjoperi!«^^ iaiSLtJliSri^iSSS^taSL fe^ ' 

coaoas matcml tppHratnr raOv nd a umA deftvcry » '*r^ . . '^TT 'TT^, - i i—duji with the 
cytolg»thtfDoaodifWitinaofth>pcMareq«wd 35 mf deaiM d-uytUi tttt « T^r ~T^^ 
weaible the pre« to be »d far ehhcr costing or Doo^ 

saI pre« op cnrioB t BRIEF DESdUFTTON OF THE DHAWINGS 

More ipcdfVcinT, the prexBt SBvearioB b steaded i .r .m, ,t,.,.iirmBlirinvnftihf*' 

fortac«T3iet-fed,oflkiioctfypoata«pw » ^ " * "^^"^ 

a biankei cylindff and aa improsioo eyiiBdcr dsposed tta esbodymi t&e prcsot bvcboob, 
^.printinTinko.tosheet.'^^J^^ ' JH^'^^^^^^Z^^. 

'Z:ron^i^r^jzA'i:^^ « ::^'^^itST2*owi.,theco«in..^^ 

iheeti toward ^ pren sheet delivery stacker. For nie of the preMt avoit»on dnrDg oo«inf openaon, 
of .he preJ STpre- ^ inch-le a deiiw FIG. 3 i. a - S^^e^pSl 

cry drive shaft ' t^f r nfil adjacent to and estendini par- showuu the eoaeni apparatv m tbe aoperative pos 
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tMB with the coraig pkk'Vp roner lad reservoir re* wheds 52 fixed adjaceat the lam3 ends of a debvoy 

aioved, mi the faimket covcmg ova the delivery dnvc ihaft 54 which hu a nwchaoiciUy feved coa- 

C3^iBdcr ftpbcad with a ^ftbric set for soD-ooannf pling (ooc shown) thjoogh the pren drive tysum to the 

pnatiBC tmpiTwinn cyhader. Tlie deBvcry drive shaft 54 eiteads 

FIG. 4 h n calarged frsfmestary pcitp e c tivt view S Uttnlly betweea the sides of the pm fraine 14 ^ja- 

showing ooc side of the ooaang appantus mounted in ceat the impresioB cylinder 36 of the last prtntiag sta- 

tbe press and iDnstnnng the fluid path of ooenng mate- tioc 3S, and is disposed to be panQd with the axis of the 

ha] from a vsfipiy tank to the reservoir of the coatxng impf c uiou cylinder. Is this ""^f^w^ the delivery cyhs- 

oaxt; dcr 42. which is ooostrueted to allow adjustments in 

FIG. 5 ii an enlarged fragmentary persp e ct ive view 10 ftiimftrr by snitahk means, is fixedly moimted to the 

iStmrating the end moonting of the eoating pick-op delivery drive shaft 54 so that the ddzvery cylinder is 

roller to it^ snpport bfKket; and . also rotated in precise timed rclatioo to the impression 

FIG. 6 is an enlarged fragmatary — view cylinder, 

taken snhstantiaOy along the hnes of FIG. 4. Prefienfaiy» each of the nnsfer cylinden 3t is 



PREFERRED EMBODIMENT ^^s^^^^i^S^^Ji^l^ 
As shown m the exemplary dr«wingii» the present trantfer sysMn of the type disdosed in the abovenden- 



inventiott is embodied in a new and impcoved in-line tiScri eopeaang sppficatioo Ser. No. 07/630^ 
apparams, hena generally designaied 10. for sdectivc 20 Sled Dec It. 199a ahhoogh as wiD become more ap- 
Bse IB applying a protective and/or deooncve eommg parol hoentaftcr* the nse of soeh transfer systems is 
to the fie^y printed snrfiKe of sheets printed in a doc nqond for the present invention and other types of 
sheet-fed, ofta rotary printing press, berdn genenlly tnote systems can be nsed. For reasons that w31 be- 
drti g nsird 12. In this inscanoe, as shown in FIG. t the come more ^parcm hennnafter, far moat eflective nse 
coating appaiuns 10 is iSnstrated as installed in a four 29 of the present invcttiion, however, the ddKery cy^de r 
color printing press 12, socfa as that mannfsctnred by 42 should be of the type which onploys the ""StipER 
Heidelberfer Onckmaachitten AG of the Federal Re- BLUE" delivery cylinder system, or, as an ahemttive, 
pnUk of Germany ondcr its ^*«ig"**^ ''Heidelberg should employ in ^ defivery position, a vicmm ftans- 
Speedmaster ia2V (40^" and which includes a press te system soeh as disclosed in the above-ideafUlcd 
frame 14 coupled at ooe end. herein the ri^t end, with 30 copending app&cation Ser. Na 07/630l3OI. 
a sheet feeder 16 from which sheets, herein designated In this respect, it is imponant to note that when the 
It, are individually and sequentially fed into the psesi, freshly pilBted sheets It are conveyed away from the 
and at the opposite end, with a sheet ddxvery stadcer 20 impi e ssiu i cylinder 3< of the final printing station 2t by 
in which the finally printed sheets arc coflecred and the gripper 50 carried by the delivery chains 4^ the wet 
ttarVed Interposed between the sheet feeder U and the 15 inked snr&ees of the sheets &ee the de&vcry drive shaft 
sheet delivery stacker 20 are four substantially identical 54 and the sbeea must be supported such that the ink is 
sheet printing stassons 22, 24, 26 and 2t which can print not marked or smeared as the sheets are trvuferred. 
dtflerent color inks onto the sheets as they are moved TypicaOy, such sapport is provided by skeleton wheels 
through the prea 10. or cyltndn mounted to the prea ddivcry drive shaft 

As illustrated, each of the printiBgstadottS 22, 24, 26 40 S< or as is now more oommoaly used, net type delivery 
and 2t is substantially identical and of coBvuabooal e^bden sach aa of the ''SUPER BLUE" delivery 
design, heron indading a sheet tad eyfiadcr 30, apiau cylinder system type disctoeed in the aforcmcntteed 
cylinder 32» a blanket eyfiadar 34 and an impresaiott Dddeorc patcaL More recently, vaenam transfer appa- 
cylindcr 34, with each of the first thruepoBtittgsBtions ntas of the type fisclosed in the aferemcnxtoed eo- 
22,24,and26b«vBgas^^cyfinder3t«spoaedte 45 rrartlng UA appHntiM Ser. Wa 07/00300 have been 
withdraw the ftnsUy prinrnd shceo from the adjacent nsadfeplMofdellverycyfindcrs or skeleton wheels to 
im pre aaiM eylader ni^OM^ the freshly ptaasd pofltheuapriBiidadeof the sheet sway from the ddiv- 
Aaatt to the neadfeWnitsMtovn a transfer dram 40. ery drive shaft 54 so that the wet ink sur&oe of the 
The fim|priBdig.sl«ien 21 hmn is shown a equipped sheets do not ooidc into oontaa with any press appara- 
%(kt'\m3 liJIfiMlM n eliiili film limn in iiuiiiiin SO tna. h has been Iboad, howevs, that when a protective 
the irtgii! ihiBLM jiMkaoved from ^ final igprea^ or deeorativc eoaang meterial is applied to the wet ink 
McyipttrSf lynMNcry ooovcyor system, gener- surfkoe of the sheets, the ooating protects dhe wet ink 
any i1sriipsnil4^tn Ae Asa defivery stacker 2a againa marking and smearing soeh that the coating 

Thedsfriary eeui s^u sysam44hereinTsofcooven- appflcasor roller haelf can be used to support the wet 
tional design vd iadeda a p0 of odlea dehvoy 35 inked sur&ee of the sheets witfaoat tar of daaac^to 
gripper ehaca 44^ only one of which is shown in the the frahly printed snttab 

dnwtngs. carnal a regular spaced locations along the In aoeordaaee with the present mveadan. la-fine 
chankatenSydi^osedpipper ban 4t having gripper ooahig appenas 10 far sdeciively applying the pro- 
elements 50 used to grip the leading edge of a shea IB tecdvu or deeoraivc ooaiing to the sheas It aaUa 
after it leaves the mp berweo the ddrvery cyfinda 42 40 the praa 12 m be operated a the normal manner with- 
aad imr i na,« cyliada 34 of the last printing smaoa ooi the loaof the finnl printini sarioa2t, sad withoot 
2R As the leadfeg edge of tla shea It is gripped by the nqiirittg say stfbaaadiJ prea m o dlfirsrinns by em- 
grippen 50, the delivery chains 44 pull the sheet away pleymg the exisdng pros defivery drive shaft 54 a the 
from the impression eyiiader 34 and convey the freshly nwonting location far the ooadng applicator roOa. In 
printed shea to the shea delive37 stacker 20 where the' 45 presso 12 ntxfizing a aa type delivery cylinder syston, 
grip p ci* release the fiaafly printed sheet The esdka that synem ca be quicUy and easfiy converted to per- 
delivery chains 44 are driven in synchronous timed form the dual fanoioa of being a coating applicator 
reiatioa to the impreasiaa cylinder 34 by sprocka toikr and a delivery cyfiadcr. In presaa having other 
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aa acBvcry drivt ^ 5* or . ^ kytouBc 

achieved by a»«rini« the p«dd«v«jd^^^ S^JTS aoinrted on^ ixte M. to . 

BplKeoftteikdetoD whedioriBiddtt«»tta wtteS of. itaftWoa which 

vKBMB traafer ippamta. t "g^**. "tj^ J^*^ STsS- «D« « ii MBCMakany mourned. The 
apable orperfonasg the comhnicd ftMoo «* ^ « rfihe pici-«) roDtf « iJ, in tanu journeled « 

which pnrndeiBO more thM^boo^^ Sbnete^emD. the «k of the tenmnel idler g«r. 

tt«betweM the cyHnder support wte-dtte^ SiSSd W^So ier« « the «h.ft 72 tor pivotelly 

eem impre»c eylbdcr 3«- Bjr wtagt** *^ 2Srtta«!«St«<*toth«Ak&«««» 
cr^*imoanud<m^i^^r2^S^» j, ,««ed ,ho« the riuft, the 

ri«Mtei.co«i««ipplicMortoD«r.ttepioMl»v» Igj^Tg^^ , ^^r^ »ith the drive geer • 

tioo iB««i th« the coaiBf win be ipphod » AM iJrfSL iSSreaer O. 

printed iheet 11 in pree« limed n«te«»J««»'^ "h^SSS. -bcTm ombeiOM in KG. «. the 

permit the prem to be operated with ta M MP " Ji^Zmto a bM t Borta« wWA mojeett UienDy 

&«5Sy«.nowfta.««pk«dco^^»g2^SJi^ . 

chMge^ two cMtmg to Jjgf^^ aatteriri. Mdtpdr of opper end lower aefincd doctor 

Mdy«vmfcwith.«m«»ofpt»^~«M^ 5;S*»MdM«tteh.dtoth«i«en«r«W«»« 

Towwd tbett ends, the eeung " !^JZfce« to amtr the eottiu m««riiJ pick"* "P 

p««,«ve«io«i«*«J«a«4^ Srther«i«rvoirbythe-eh«i«iteWof*.roD^ 
tenng and c con om iral coumg ml, *^^JJ^*. reeavoir « herein ■ tamd by m doBg»te«. 

n*ted60.a«mtedtothepreMfr«wl«*»^^ MeaBy lectagriar hooBOg M having • gMe»ll« 

the delivery drive ih^ M and po««^^ ^^^^^S»'^>M>a,€XU^J>ftq^ 

npply coating msterial to the RppoRnrfteecf a oe- y^^StTiZ-^^.. ai» li^. «t.« «ieit^ ronat «. ndt 

AJ beat CM be aaa in nes. X 4 and «. tte coamg mrt 10 a^^V""^^™^ 



„h««co»pri«..pmrjf^fr^ S?!Sr-*y.tb.«.r«*«5iWDOvably.n.d^ 



whichi.io:2;itbeiSr»d««<-t«- S;^S!r«rhS7boi Wtavta, «l.rg«d, 

fr«nei,«b«-»nythe«i|ea.4^^^ loSwLh cm be thr«ded throngh 
iUnitiaied. anacb«J to each Bde of 4«^p»to^ 
KvotaBy momited to one «Bd of c«A of tte«te « JflO^ 

Oi«af»pportbf«dL«6«earrying<».«rfcfacw 'S;^'^ZlS^mt»y '^«>^t''''^ 

material raaervoirW and coopefmgooaagnattmJ i.ilSJ^jSu witoSTiSvoirWandw 

piclc-«p foDer « each diipoiad to eacnd lataaDy "^J^SSSdSgrfSTdoaor Wadea M and H 

icrt«rthe pram U parilld with the delivery drive ihaft » 



f»«"P~"r^'™~:riZl*«m«r40 by AaaqnooMOoaring material. the.coaBBgmBM"- 
54. Tte coaiag ami « « —"ff^ ^ST^^^l^ * S«hMdSw^*« teaarvoir. herein by two 



Md lower nma of the delivery ehaina4g down aieamrf 2^lIii«lfmMU0Md 113. om of which pumpi 
Redelivery drive riafkK and po.iiio«d«th«;^ ^i^^^^^^^XS^^ ^ ^ 

dg^ ey^ 4, 0. th. dehver, drtv. « JJ^^-^^ 



whidiioo^«tooQ,fcapiv«Mtaft».oAa^ SSS^SS^^S* J- 
««1 ponio. of the brackcL »y « » ST^itSS DOCTOIl BL^B ASSEWM^ 

the cylinder 74. iteanert of fincaflMl«W»«« tSm ROTAjTy END SEALS AND IKIER- 
thepk*-iiproDerawithtbe«fcc^thed«hv«y 

_uriZiT~-i-.««tT«iWL MrftbaBiek-orroBereM CRANGEAflUe m^*^ • ~ „„ . u, . 



be owptoalydiaenwodftTjm the delivery qrtader. iZi^^rrjZ raovair aaable 

■STSS pick5?rtD« O. which CM be of eon. « end opa^ 

veationaldeaip and preieribly one inch aitte Aj^ ^^^rSSSS hna bean iD«aed in a presi 

«IknmM«facar«lbyAJLCl««uo«J«^^ tt^S^tS?" reqoir.. thai the rid. fr«ne. O 

lotte. N.C, and .old under the name fM^J**^^ SemSL^S^ bStaTio the ridea of the pren 

■rex- hav», n eapaved cer«ac or wTS^TS Sdr«fc»«or M be eoepled with a 
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tn to eoBvcft to • eoanns opoaaoD, aB that is neco- of a pressare adjtatnuBt screw UO attached to the re»> 
ary a thir iSr &brie m matcni] (dcsgnited 122 in ervoir, and the bolts 92 and coUan 90 art rtaoved, 
FIG. 3) DOcaaZhr naed over the soppon saxtace of the thereby penmoing the pick-up roller to be lifted from 
act type ddwy cj^iDdcr dorittg noproaTing pren op- the coatxag unit 60, To remove the reservoir 66, aD that 
enma. bt iCBovtd and repUoed with a coating biao- 3 need be done is to release the monating bohs 104 secar* 
ket U4 cspabie of tmaferting coating material depo»- ing the reservoir to the brackets 64. Whh ^ costing 
xted thereon onto the printed aheetk Typically, sncfa a unit 60 moved by the extensible eylmder 74 to the inop- 
blanket 224 can be formed as a robber covering sach as ermbve poction, the delivery cytindcr 42 can be con- 
used for the covering sortue of the conventional bUn- verted for normal delivery cyiinder operation simp>y by 
ket cyhnden 34 of the prcaa 12. In presses 12 having 10 removing the coating blanket 124 from the delivery 
ceavcBtional skekton wbeeb or a vacsmn txan^ type ejdinder 42 and replacmg the blanket with a fabric net 
appmxBs sach ai that of ^ aforemeatiaoed copending 121 AJtenativciy* if a vacoam transfer appantos tucb 
U^.applicatioBSer.Na 07/63030, a SBitabk delivery as described in the aforcmentioDcd copending U.S. 
cy^ada 42 cm be fixed to the defivcry drive ahsfl S4 apphcaoon Scr. Nd 07/63a30S is butalled in the press 
aad a nnilar coating blaakei 124 applied tbcrew over 13 12. that appanms can be activated to deliver sheets 
the cryfinder smlhee. from the iaapreiBian cylinder 36 withoat effecting isy 
It ii is^onaat to note that daring nonpriatittg opera- delivery cylinder change since the freshly printed side 
tioos. the net type delivery cyiiadcr 43 does aoi engage of the sheeta will not come into eontirr with the deli v- 
tbe snrfice of the iaitn e saion cyiiadcr 36 daring sheet ay e^iadcr. 

delivery. However, whca ased as a eoatiag applicator 30 In a typical annmetiiig opention of the press 12 with 

roDcr daring coaxing the eflective the coating apparatus 10 i^*^^ the coating ctnit 60 

of the ddivery cylinder 43 aut be increased so that the wiD be in the iaoperadve In that stuatioo aad 

coating blanket 134 prcasea the sheet If agamst the with a net type delivery cyhader 42 installed, the dehv. 

suriaoc of the impreasioe cyfiader 36, as shown in FIG. cry qiinder win be covered with the &hrie net 123 so 

X To increaae the effective diameter of the delivery 23 that the delivery cylinder operates in the normal lofa- 

cylinder 42, the thickaeas of the ooanng blanket 124 ncr with the wet ink side ofthe freshly printed sheetfll 

applied over the sappoft sar&ee of the delivery cyha- being lapported by the act covered sur&ee of the dd|v- 

der 43 caa be selected to c o r i e spoad with the Thirfrnrti cry e^^iadcr. Should the press 13 iaehide « vaofm 

ofthe sheets It to be printed, or saitablepackiag sheets, trantfer appaimna sach as disrloarrt in the aforcJb> 

speh as paper sheets (not shown) of the type convea- 30 tiooed eopadsng U.S. applieadon Ser. Na 07/63040t» 

tionaSy used in coojtmction with pres blanket eyiin* the delivery cylinder 43 can resaaan on the delivery 

den 34^ can be intspoaed between the delivery cyfia- drive shaft 54, with or wicboot a &faric net 122, depend- 

der aad the coating blaakcc ing upon whether or aoc the press is ased for perfeetor 

While aay suitable aaeaas caa be aaed to attached the printing, 

coatmg blanket 124 to the support sariace of the ddiv* 33 When it is desired to convert to the coating mode of 

ery cyHader 42, in this iiwrincc, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 

and 3, the delivery cylinder is supplied withclampa 126 r^lace the hbnc net 122 on the delivery cyiinder 42 

attached by botta 137 to the cyiiadcr adjacent the lead- with the coating blanket 124 packed to the reqwred 

ing edge 130 to aeeare the leading edge of the eoatiag cxteat necessary for proving the proper pressare to 

blaaket 124 to the eyiiadtf* a^ a4jascible tcasioaiag 40 effea ootdng of the ^eet thickaeas to be printed, 

clamps 12t are provided a^faeeat the cyiiadff traihag Thereafter, the poaips UO aad 112 are activated aad the 

edge 133 for seeariag the tnofiag edge of the blaaket to press 13 re-«arted. The cyliader 74 caa then 

the cyfiader. Howcvcft tha ■'■i^'"'"ig daiaa 121 are be activated to ooatrol the preasare of the pick-op roller 

pivotally mouated at OM Md by 4 pn 12f to the 61 agama the delivery cylUer 43 to obtain the desired 

der 42. aad the blaaket tanoB is ^fanad through a boh 43 i pp UF a fi oa of eoatiag flsateriai to the freshly printed 

131 aad am 133 iniiigiBUi nrprnrflnf apoa the sheets IL 

'"i -hiiiii nf iTiB ihaia If jfHiiiniail iiiit ni isfsfl by Noahiy, wtt the ooaliag apparatus 10 of the present 

thepsaas^aBeorBoaafegfv^ofpaekmgpaperorthe iavcaiiaa, ao tiaaag adjawmmtt berweea the delivery 

^ BCI^^iwipaaBd bMUi^ tbi sapport sarfaee of cyfiader 43 and the impreaam eidiadcr 36 are required 

the dcBvaS i jlailai 43 Md eoa^ blaaket 124 to 30 to aehtcv« aad niattia praciae lagiaaatBon between 

iacreasa Anrtv of the cyimdcr. Provi- appficatioo of the eeaiBf material aad the priated sar* 

»0Boft^ft■iiaa^alB■ifl2iteattKhiagtheeaa^ fiue of tha sfaaett IL Parthv, the eoatiag uait 60 per- 

fagblnktf mtatfl»kirfli4edfBU3af tede&very mittawidemfcofeoatiagwcighistobeappBedtothe 

cyfiader 43 allows iBr mdk oootrol aad a4iasiacaL priatad sheeta XI by qnkldy aad eesdy chaagiag piok- 

Oace ^*'»*"TtL the oaadag nit 61 caa rcmaiB in 33 ap raOan 6i from ttmae dcrigaed to prodaee a very 

poBtioa evcB thoagh the praas 13 is opcntod in the ligjn eoatiag appficatiaa to thoae designed to prodaee a 

TOTHno a tin g mode. Im this rcapaet, whn eoetittg very thick ooaiiBg ■ (t''^**'^ o ^ 

amt6DiiaoiiaoperatiaattheatasihiecyttBder74caa From tha faegoiBC, it should be apparent that the 

be acoated to pivot the s^pori brackan 64 earrying coaiXDg sppnan 10 of the praaeat iavcatiaa provides a 

the pickHip roller 61 aad reaervoir 66 about the shaft 73 fiO highly rdiafai^ effective a^ eoooomkal m-fine apptra- 

aad away from the delivery cyimdcr 42, thaarcadertng n» for selaetivdy applyiag ooatiag material to the 

the coating aail iaoperative. This thca also frees the freaUy priated sheets It m a shert frH, oAet rotary 

pick-up roller 61 aad reaervoir 66 for £uEt aad easy priating prcaa 12 which aflows the fiaal printing station 

removal from the coating unit 60 for cleaning, service . to oootinae to be uaed aa a prim station, yet which does 

or replaccmeaL To reaiove the pick-up roller 61, the 43 not require aay substaatial pres morfifirarinn or the 

eoatiag material is drataed from the reservoir 66, and addition of a s^arue tiaied applicator roller. While a 

the pressure exerted by the doctor blades 94 and 96 paracalar form of the present mvotioa has beea Qlu»- 

sgaiast the roller it rdcaaed. thcreta through operation trated and deaciibed, it should be apparent that viiii* 
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thcfcb aa be nude whbotii ervoir ud said pick*vxp roHer bet w ee n aid fint iDd 
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We 

L Xb e shflit4bd. olftet zotsry prinong prcn of the 
type mdndng at kasi one pramag stun htving a 
blaakei cyixodei aad as iiuyi ea uion eylisdcr dnro e rd 
for priotiBg ink ooto sheets paniag cfacr^ecweea, aod a 
delivery cosveyor systcn far pdli&g firohly pci&tcd 
sbeea from the impraaoB es^ader aad trassponmg 
the prated sheets toward a sheet defivsy stacker, the 
dcfivcry eoaveyar system iodndiag a defivery drive 
shaft dtspoaed adjacent to aad exteadiDg paraDd with 
the impraBos cyfiadcr aad drives hi timed syachr^ 
aoos rdatioo with the xmpnsaiQa ciiiader. the improve- 

"^dSwy^Sadex mooated to said defivery drive 
shaft aad havi&g «a octer peripheral si^poit sar* 
fmat adapted to engage aad soppor a shea bdag 
traasponed by said defivery coaveyof system; 
aeoadngapparaasiaehidiagasapplyorfiqaidceat. » 

iaf maioial a rotatahle pick-«p roDcr haviag aa 
outer peripheral snrfaee of sahftaatiaDy cyfiadrial 
shape, aad means for ^plyiag a eostiDg of fi^aid 
ooatiag material lirom said sopply oato said outer 
peripheral sarto of said pi^-oprolkr; aad 25 
neaas for mouaiiag sud ooetiBg ^pazatas to the 
press adjacent said defivery cyfiadcr iachidiBg 
selectively operable meaas for aioviiig said ptcfc-op 
roQer betweea a fint operable positioa with a por* 
tioa of said peripheral sartee of said pick'BproUff » 
eagaged with said support surtee of said defivery 
cyfiadcr, aad . a seeood inoperable positioQ with 
said peripheral surface out of esgagaacat with said 
support sttriaet of said dclivey cyfiadcr, whereby 





dons aad 

departisg &Qmjhc ^irxt aad scope of the javeatioo. 

g. Jbe improvemeat as set forth ia daim 7 wfaercm 
said pickHsp rollff ii rotatably dhvea by a motor at- 
tached to said ooatiag apparatas. 

f . The improvemeat ss set forth in claim t wherda 
said defivery cylinder iaehdes a rubber eoaiiag bUaka 
ditpfff^f over said peripheral support surfsoe when said 
pick-up roQer is ia said first operable poimnn. aad in* 
dadca a fabric act disposed over said peripheral support 
sarfaoB wba said pidc-^ roller is ia said lecoad xaop> 
eiUe position. 
IOl The improvement as set forth ia elaim 9 wbcreia 
iptratus B BMBicd to said press dowD- 
of aaid defivery drive shaft ia the direction of 
travd of said shees dnriag traasport by aaid defivery 

as set forth xn dm 1 wherciD 
iaebdca firtt aad second ade 
a support shaft mouBted 
id first aad second nde 
, a support bracket attached to said eoadag appa- 
aad movabiy coupled to said support shaft for 
pivotal luovemcnt between said firat aad i 
tioas, aad aaid aelcctiveiy operable i 
exteasiUe eyfiader coupled betweea said ooatiag i 
ratus aad said si^port bnckct aad opcr^a to mof 
said ooatiag ^parastt toward aad away from said d^ 
fivcry cyfiadcr. 

12. Ia a sheet-fed, offiKt rotary priatiag press of the 
type indadmg at least ooc pnntiag statioa haviag s 
blsaket cyfiadff aad aa ir'n"* cyfiadcr disposed 
for priatmg wet iak onto tlm |TSfi**g thcrcbecweea, 
aad a defivery ooaveyor system for pufiiag freshly 
whea said pick-up r^lcr is hi said first operable 35 printed sheets from the impresiaB cyfiado* aad traas> 
positioa. Uquid coatiag material from said supply portiag the printed sheets toward a s heet d efivety 
appficd onto said peripheral sui^ of aid pick-up stacker, the defivery con veyor system convrisiag a p«ff 
roQer is traaaferred to said support sarfaee of said of eadleas gripper chaias daposed oa oppoawe ndes or 
defivery cyfiadff aad to said frohly prmted shceL the press aad suppor t in g therefaetwcea g npper bars aae 
1 The improvemeat m m forth in dan 1 whereia 40 grippen speoed along the chaias, ^^ ^^"j" 
said defiwy eyUar ^■^■f'*^ a frr ttir r bfaokct dis* being driven in timed synrhmnnu i relaooa with the 
posed over said peripheral suoeon sar&c& impreaioo eyfinder by laterally spaced iptockct wheeb 

1 tS^^SJS2»^ 1 wherem mSnTon opposite ends 

dspoaed adjacent to aad cxtcadbig peraDd with the 
45 »u[MrrsHm cyfiadcr, the iasprovemat oomprisiag: 
a d^vcry cyfiadcr monamd to said ddivery drive 
shaft bccwoca mid ^rocket wbeds aad haviag aa 
outer poipteal support snriace covered by a re- 
movafak coatmg Uaafcct ^apiad to anP »d 
50 sapport the wet iak ade of a sheet bciag traaa* 
ported by said grippar bar^ 
a eouaag appaxus adaAag a sapply oTfiquid coat- 

haviag aa^ 
cyfiz^ricaJ 
with said fl^pply. aad meaas 
for applyiag fiqnid ooattag material from said sa^ 
ply onto said peripteal eorlaea of said pick«up 

iag material mnttmnrl tfaercia, aad it least oae doAor 
blade aittchad to saU rtacrvoir aad eagsfBg said pe- 60 
hphcnl surface, said doctor blade actiag to fimit the 
aanunt of liquid ooatiag otateria] aypfi e d onto said 
peripheral surface from said reservoir. 

7. The improvement as act lorth.ia daxm € whscm 
said reservoir aad smd pick-up roDer arc movably coo- &S 
pled to said prea aad said selectively opeable meaas 
indttdes aa extcnibie cyfiadcr cei^led berwcea said 
' ' aad aid prea aad opffable lo move said res^ 






g aid coaiiBg appntns to the 
adjacent the defivery cyfiadcr, said meaas 
jLtiMiiy qpirfaHT mcaaa far movmg 
_ _^ apparatas bat w uj a first operahle 
^ wi& a porboa of said peripheral surface of 
«8id pickmp roOcr engaged with said defivery cyl- 
inder, aad a aacoad iaopenhk p.^'*— with said 
peripheral surfaoe of said pick-up roUcr out of 
engagement with aid d^voy cyfiadcr. wborby 
when said ooatiag apparans is in said firs operabk 
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> ttqaid eotfiBi niternl frtsm tad sapp)7 with a poftios of sud psipbcal nrfice of uid 

I doAo nid peipbenl wrfMe of md pick- pick-op tvdkr mpiged with aid delrvoy eyiiader, 

uproife^kiniisfondiosudddxverycyiader^ and a aecoad ioopmbke pontm with sud pchpb- 

to aWhaUy priated sheet, nd wha nid eoetinf enl nriaoe of said pidt-vp roOcr oat of enfafc- 

apparvoi b a said seoood bkopcnhlc pOBtioa, said 9 loent with aid delivery cyliader, whereby wbcs 

delivery eyiiDder ii diipoaed for noo-ooatiaf sheet aid piekHip roller is is aid Sm operaUe poaition, 

delivery operation liquid ooatiBi aatenal from said sapply applied to 

U. The tmprovement a set forth IB daim 12 whereia said peripheral snrfiMe of said pick-ttp rolkr ii 

the effective diaaets of said delivery cytinder oovered tranafemd to said delivery eyfiader aad thco to 

by said coatiag blanket is ffFffi'-^Ttr to apply pressnre to 10 said freshly ptimed sheet 

sheets ftgainst'iaidifflpraaioocyiiDdcr a iddftheeuse 17. A sheet^ed, oAa rotary prioti&g prcs a set 

polled from sad inqraaoo cyliader by said gripper forth ia diim 1( whAia said delivery cyliader ia- 

ban. doda a reaovifale eoatiaf hlaaka dispoad ova sud 

14 The tisprovemeat a act forth ia daxa 13 i^ereia pcriphermi soppost sarftoe whea said pick-op roller is ia 

said coatisg blaakct ha a robber oBtcr npport sor&ee. 15 aid fir« openUe ponoo. 

15. The tmprovaeat a set ftanh ia daim 14 wbereiB It. A sheet-fed. oAhet rotary priatsag pras a set 

said ooatiag apparatos is diipoeed dowastraa of said forth ia dm 17 wfaereiB sad eoetxai blaakct ha a 

delivery drive shaft m the direetiatt of travel of said robber oata nftoc 

sheets dariag traasport by said delivery oooveyor lya* 19. A sbeetpfed. oAa xeary priaiBf proa a set 

teaL 30 forth ia daia 17 wherta sad defivery eyfiada ia- 

11 Ashea4!Bd,ollMSrDarypriBtxaf prasadodia^ doda a fabric act Aposcd ova said ps^haal support 

a least oae priatiat saiiaa haviag a blaaka cyliader wfaee whea said pidc-op loDcr it ia end saooad aop- 

aad aa iaipresaioa cyliader disposed for priatiag erahle posztioB. 

wa tak OBte sheea passiag diereberwea; Xt A shea-fed, ofte rotary pciatiag pras a set 

a ddfvcry coaveyor systca for paIM$ frahly U forth ia daia IP wharaa said ooaiag appanta ta- 

printed sheets from the impreaiaa cyliader aad doda aa Hnngafil raervoir < .nnain i n g said sapply of 

traasportiBg the priated sheets toward a shea da- hqmd ooaiiag material, said reservoir beag digp oy to 

livery stacker* the de&vcry system iadodiag a de> extead panOd with aid pidt-op toDcr with a pocM of 

livery drive shaft; said pert^eral sorfaoe rrtrndtng iato aid resenwa 

a delivery cyliader mooated a saad ddfvery drive JO contaa wnh liqnid eoadag aatoial eoataiiMd thocia, 

shaft a^ haviag aa oaa peripheral support sor* aad a least oae doctor blade axsached to said raervoir 

face adapted to oagage aad support a shea beiog aad CBgagiag said peri^wnl snrftoe, said doctor blade 

tnasported by said ddivery coaveyor systeai; aetiag to fimit the aaooot of fiqmd ooatmg maieriai 

a coatiag apparatus iadadiag a sapply of bqnid cou- applied ooto said pcriphaal sar&ee from said reservoir, 

iag a rotatable pick-op roller haviag aa 15 21. A sheet-fed, oCte rotary priaiiBg prea a set 

oixwr peripheral surface of snbstaBiiaDy cytiadrical forth ia . claim 30 wbereiB said sdectivdy operable 

shape eoosatiaicaxiag with said f^ply* aad meaas SMtas iadada aa rrtcmiblf cyliader ooapled between 

for ^lyiag liquid ooatiag material from said sup- said reservoir aad said prta aad operable to move said 

ply oaio said pcriphcnl sarfhec of said pick-op racrvoir aad aud piefc-op roQer latera&y betwea said 

roller, aad 40 Sm aad second poritkaa. 

aeaas for nrrrming said eoatiBg appaaiw to the 2X A shea-fed. oiba rotary priatiag prea a set 

prea adjaeeat daivay eyfiada. said maas forth a daia S wfacroB aad ptek-ap roOar is rotatably 

iadodiBg adoetively opcraUe mean far moviag diivea by a motor attached to said ooaiiag apparatas. 

said pick-op roOabctwecB a firs openbkpoaitioo • • • • • 

45 
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It is now possible to dramatiially 
imreasealoss hvds of 
printed snoots 
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Among print buyen and consumers aJike. 
"gtoss** and *fecr are strongly associated with 
ijuality. Through our systems, printers can 
profitably achieve superb finish-quality and htgh* 
impact appearance at low cost. 

Our nate'Blanket Coater CPBC) maxi- 
mixes your coating flexibility, giving you more 
precise control and broader capabilities than ever 
ttefore. Offering fuU<overage gloss or matte 
coatings as well as spot coatings of impeccable 
register and quality, the PBC smoothly and 
consistently applies uniform coatings of a wide 
viscosity range to any desired thickness;. 

■ Precision spot-register applications 

■ Elimmation of halos and hard/beaded edges 

■ Maximum coaung application 

The advent of coatable. water-based and 
UV<uTable resins offers sheetfed color printers 
the unprecedented power to add high gloss levels, 
special effects and unusual surface treatments to 
their range of tn-Aouse capabilities. These 
coaungs vastly exceed the glass potential of 
varnish, whik banishing forever the mess and 
quality problems spray powder causes m the 
pressroom 

r.^tixiiTiize or '3 : ; ' :n 

Because the PBC is easily retracted when 
coating is not necessary, the press unit used for 
coabng can function as a full printing unit 
%^enever you need iL Or, yuu can easily 
establish a dedicated coaling line on an under 
used press. What's more, with our coaters. you 

eliminate forever the pres.^ downtime 
associated with blanket cutting, packing and 
image registration. No other coater can accom- 
plish this. 

Our coaters minimize was h -up And 
makeready, offering unrivaled time and cost 
savings. Ruggedty constructed. P't^vm operate 
and maintain, our patented coitt n. fire on the 
leading edge of industry technolt><^ 
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■ Makeready as fasr as regular ink presses 

■ Llimination of siingmg and misting 
problems 

U Minimized wash-up tinit:» 



The PBC provides unparaJleted quality 
control, enabling you to coat wtth as mucti conirot 
as you print. Coating nnaterial is applied as if it 
were another ink color, using your printing unit 
4s It wa^ designed to operate ^ to lay down a 
precise film membrane on the substrate. 

What s more, the PBC achieves this high- 
impact appearance In a fraction of the time It 
takes to varnish or laminate and without the 
mess and quality control problems auMciated 
with these now obsolete methods. So your 
customers receive the highest quality product, 
with an incredibly fast turnaround. 



iThe PBC applies coating either at the 
bianlo^j for full coverage worl or at the plate, for 
precis? register application of spot coatmg 
without hard edges. Or when coating is not 
necessary, it can be easily retracted to allow for 
rcguiaf]iriminguses. Unlike other coater 
designs that haphazardly squeeze coating 
materi^ onto substrate under pressure — 
slinging coating material — the shear^oating 
PBC yiptfcs neatly and precisely. 

. m the blanket mode v^en oweraD coverage 
is require! PBC's design provides for fast 
makereldy and smooth application of the coating. 

: ttie plate mode, the coater applies 
coatir)^ ^0 a relief image on the plate cylinder to 
Apply ^ Vnifonn thickness of the coating film to 
the btla^t cylinder. This coating "image** is 
then tfiisferred by the blanket to the substrate, 
ensunjj precise registration in ail axes. Coating 
thickhess and pressure between the plate, blanket 
and impression cylinders are all accurately and 
easily controUed. 

Both the PBC and its Common Impression 
Cylinder fCIC) press counterpart, the Plate 
Coater (PC), improve operational profitability by 
eliminating the extensive 'Vash-up" downtime 
associated with coater dampeners — the only 
dltemaiive with a CIC press. The typical two to 
three hour wash-up is reduced to less than a half 
hour, and the entire process is carried out 
independently from the press. 

Being fuUy retractable, the coater does not 
interfere with the dampemng gystcm. ensuring 
fast changeover from print to coat and coat to 
pnnt This makes your entire operation more 
efficient omf more profitable. 





Produdivity, L^i^iy and ]ong-T«r.r» v- 

As a supplier of precision-engineered coating and drying systems for the graphic art^ 
and packaging industries. Printing Research, inc's high-performance system!; improve your 
bottom-line pmfitability by adding vahie to your existing operations. With our system.s, you 
improve the quality of your services by becoming a kiw-cost provider of the highesi quality 
printing — all while maximizing the utilization ofyour existmg presses Our dt^pendablc, 
high-periormance systems will increase your sales, profits and customer satisfaction levels. 

See the diffierence yourself. Experience a denKinstrabon of our PRC 'ind PC and witness 
howcoahrigs can be as easy to hande and precise to appty as the ink used m daily printing' 



500 
n./Min. 





500 

ft./min. 



RECEIVED TlrC AUG. 18. 5:26PM 
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Instant-drying inks and the elimination of 
spray powder have been the dreom of 
•very printer and printing buyer. The idea 
was put forward in the 1970's and 80's 
thot.it would be possible to print with 
<onventional Inks and apply a coating which 
would dry completely before plocoment en 
the delivery stack. This would place a dry 
skin ever the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surfoce in order to deliver a dry, mark-free 
shoot at full production speeds. This Is what 
the Super Blue products from Printing 
Research accomplish for you. 



1 0954 Shedy Trail Dollos. Texas 75220 U.S.A 

T«l«phon«214-353-9000 
Talax 794028 Sup«rblu« del 

Fox 214-357^847 




. Printing Research, Inc. 
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[57] ABSTRACT 

A coaung apparatus for use in a iheci-fed. offset roury 
pnnung press lo sclecnvely apply a proiectivc and/or 
decorauve coating lo ihe wet ink surface of freshly 
printed shceu and including a coating unit having a 
pick-up roller for supplying aqueous coating maienal 
from a reservoir lo the surface of a dcbvcry cylinder 
mounted on a press delivery dnve shafi. the delivery 
cylinder pcrfonning the duaJ function of a coatmg ap- 
phcaior roiier and a delivery cyluidcr dunng coating 
operations. 

22 Claims, 5 Drawing Sheets 
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ciscicsed L-. U.S apphca:iOD Se: Nc C"/t3G.30E f.;;d 

COATING APPARATUS FOR SHm-FED, Dec IS. 1990 er.nuwi Vacui:= Tnasfcr Appira:us :o: 

OFFSET ROTARY PRINTING PRISSES Shcct-Fcd Pnnuog Presses do>* V.S Pa: Sc 

127,559. Tha: appUcaiion, the disclosure of whjcn ;s 

BACKGROUND OF THE INVENTIOS ' i aiso incorpcnicd berem by reTcrence. discloses an ap- 

Trus irveauor. relates lo shect-ici, ofTse: :our> pnat- p».-avjs wmch can be employed to dra^ ihc urpnriec 

L-^ presses, and norc particudarly, tc a r.rw and oi- * freshJy printed sheet xto cr.gageacc; wiib 

proved apparatus for :hc in-i:ne applica::cr. of proiec- roUers wh;ch suppcn ihe shee: on the unprjiisd sidt ■ 

t^t ar.d dccorauvc coauugs lo the pnnicc surface of dunng yarjfer or deijvcry of 'Jic sheet froc the impres- 

frcshiy prjited sfleeis. sion cy Under after pnnung sc that the wet ink on thf 

ConventionaJ sheet-fed, offset rotary pnziuig presses freshJy pnnted sheet does not come \n conuct wiih 

tv-picaVjy include one or more pnsting suuons through other apparatus ui the press. The vacuuzs uaasfcr appa- 

urjch mdividuaJ sheets are fed and prxted with wc: ratus disclosed in that appucauon can be used as ai; 

iSuk. Aficr fiaaJ pnnung. the sheeis arc fed by a delivery iliemauve to the tic: type cylinder systea disclosed ui 

ccnveyor system to the deJivery end of the press where — the aforeicsnuoDcd DeMoore patent, or when used in a 

iht frcshiy pnnicd sheets are collected and sucked In perfecting press, as a supplement to lha: jysicsi. :h: 

a ;ypicaJ sheet-fed, ofTsci rotary pnnung press such as vacuuts transfer apparatus being primaniy intended for 

th: He:de!bcrg SpecdaustcrUne of presses, the delivery use when only one-sided . sheet pnnung is being per- 

conveyor system mcludes a pair of endless gnppe: fomied by the press, and the net type cyl-joer systen 

chiins carrying iateriliy spaced gnpper bars and gr.p- bcuig used when Oie press is opcraung a the pcnccicr 

pcrs whjch are used to gnp and puU freshly printed ^ode wiih rwo-sidcd sheet pnnrj3g 

shrets frorr. the impression cylmdcr and convey ihc ]v jonc pnnung apphcauons. n ts desirable ihat the 

shicts toward the sheet delivery stacker. The gnpper ^^^^ ^^^^^^ appivu:g a protecuvc and/or dcco- 

c::i:ns arc dnvcn in precisely tuned' relaucn to the up* j^^.ve coarjig over all o^ a pcr.ion of the sur:ace o: the 

pression cylmder by gnpper cha:n sprocket wneels 2- ^^^^^ ^^^^^ 5^^^ typically arc formed of a 

U-.erai!y spaced between a delivery dnve snafi motmted vv^urabie or water-soluble resji applied as a bcu:d 

on opposite sides of the press frame, the dc.ivery dnvt ^^^^^^^^ ^^^^^^^^ ^ ^ applicator roller over *thc 

sn^: being mechanicaJly coupled by gears :or synchro- ^^^^^^ ^^^^^^ ^^^^ .^^ ^^^^^^ 

nc as rouuon with the impression cylinder appearance of the sheets Use of such ccatungs 15 panic 

Since the uiks used with offsei tvpe , pnnung presses 30 T^^j ^^ - ^ ° S 

,, J 1 / / uiariv desirable wneo decorauvc or protective iir*:ines 

topically remain wet and tacky for some time after • ut-,^i«u t ^.u 

pnnung. special precauuons must be taken to insure 'J:ar ^ ^'^^^k T ' P^^f [Jf" ^^'^'^ -"^i^ 

:h= we: inked surface of tbc freshly pnnted sheeu are J*^*^',^' brochures, magazines, foltimg canons and th.c 

nc. marked or smeared as the sheets arc transfered ^ a coating :s to be apphed the cca>- 

frcT. one pnntmg sution to another, and through the operauon is earned out after the fma: tnk pnntung 

oe.;verv svsiem to the sheet delivery stacker One sys- ^ performec. most desu-ably by an m-imc coating 

te- for msuring that the freshly pnated sheets are noi application, rather than as a separate step after the 

marked or smeared dunng transfer is the transfer' or P""^*^ sheets have been delivered to the sheet dchvcry 

dc-.vcry cvlmdcr system majkeied by Pnnijig Re- J^cker. 

se-rch. Inc., of Dallas, Texas under lU registered trade- <J Vanous suggesuons have been made for applyuig the 

m:rk "SUPER BLUE" That system, which :s made and ^^^Z « ^ «>-line press operauon by using the fmaJ 

sc.d under license, is made tn accordance with and " pnnnng stauon of the press as the coatmg application 

operates as descnbed in U.S. Pat. No. 4.40:.26-, issued s'^^on. For example, in U.S. Pau Nos. ^,ll^Ml, 

Stz 6. 1983 to Howard W. DeMoore. the ctsclosure of 4.685,414. and 4.779,557 there are disclosed coaung 

ur.i=h IS mcorporated herein by this reference. In tha: 4i apparatus which can be moved mto postnon to ailow 

s> Ltex. marking and mamng offreshJy pnr-:ed sheets is blanket cylinder of the last pnnung suuon of a press 

p:-vcnt£C by employuig transfer or d'eiivcrv cylinders 10 be used to apply a coatmg matcnal 10 the sheets In 

pr.viaed uiuh a coaung of fnction reducing maiena! Pat No 4,796.556 there is disclosed a coatr.g 

such as PTFE (Teflon) over which arc loosc.y mounted ' *pparatus which can be selecuvely moved between uhe 

fa:nc covers, referred to in the trade as "ae'j". and 50 blanket cyUndcr or the plate cylmdcr of the last pnnung 

which suppon the wet uak side of the freshly pnnted suuon of uic press so that that station can be used as a 

she-ts as they are pulled from the impression cylmder. coating suuon for the press. However, when coating 

T>-picaBy, m a mulu-colof press emp;oymg the apparatus of these types are used, the last pnnnng su- 

**SUPER BLUE** cylinder system, each uansfer cyim- tioo can not be used to apply ink to the shee'j, but ra;her 

dc' for convcymg the freshly pnnted shee'j from one 55 can only be used for the coaimg operauon Thus, with 

prjiung suuon to ihc next is suppbed with a "SUPER t^^oe typ« of in-Unc press coaung apparatus, the press 

BLL^E" transfer cylinder system, and the delivery cyl- loses the capability of prinung its full range of colors 

mder for conveying the sheets from the last pnntmg imce the last pnnung stauon is converted to a coatuig cc: 

sunon to the sheet delivery sucker is supplied with a suuon. ^ q 

"SUPER BLU'^" delivery cylmder system As used 60 Suggesuons for overcoming the problem of the loss 5 O oi 

bcrcicafter, the term *'net vy^ cylmder" is miended to of a printing suuon when coating is dcsutd have also ^ f- 

refer to cylinders having fabnc nets disposed over the been made, such as that set forth in U S Pat. Ncs u: u > 

Su-pcn surface, such as of the general type disclosed :t. 4.9>4.305 which discloses a coaung apparatus havir.g a Q. ^ ^ 

th: afcremcntjoned DcMoorc U.S Pat. Nc. 4.402.^67 separate timed applicator roller posiuoned to apply the z ? 

anc cAeaphficd by the "SUPER BLL'E" c>lnocr sys- 65 coaung maienai ic the pnnted sheet while the sheet j& Q S H 

\£=. on the las: jupressioc cylinder of the press. This is sajd U O 

-Uioiher system which can be used to prevent mark- 10 allow the las: pnnung suuon to be operated simulu- £ 

LCt *^id srccanng of the freshJy ^nxixtsd sheets ;s lha: neousiy as both an ink apphcauon suticn and a coat-ng 
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sLa::;n so thai no less cf press prjitag unj: sapabi]it>' tilel wi:h thr unprcssjos cyijiacr. aad wh-:h :s dnvcr. 

resu.a. Aaothcr approach ;q provicjig a ccaung suuon ic tnuei synchronous reiation v«ih the impression c>;- 

wiihoui loosing the pnming capabilmes cf ibc lait ladcr. 

pnr.iing sution a to provide a loully separi'jc coanng in accordaflce wnh the isveouor., a deb very cyUndc: 

uni: down ziTuan of the last pnnung sauoo thai the 5 is oounied :o the dcLvery dnve shaft asd provide:: 

ccatjig IS applied to the shee*^ afier final prx nng and wiib a coa::i:g blanket disposed over the pcr.pherai 

bcfcre the sheets have reached the sheet delivery ouier surface of the cyUnder. and adapted to engage ani 

sucKcr. Sucb an approach is suggested m U,5 Pat. Nos. suppon the wet ink side of a freshly pnn;cd sbee:. A 

4,395,767 and 4,706,601. While each of thesi sugges- coauag apparatus iacludag a suppi) of liquid coaiLig 

lions provide coaung sunons which allo^h the final 10 matfrial and a pick*up roUer dispo&ed to receive coat:r.g 

prjsung sutioD to coatinue to be used for pnr.ruig, they catcruJ from the supply, is mounted to the press and 

each suffer from the disadvantages of req unng the operable lo permit the pick-up roller u> be moved into 

provision of separately dnven coating apphcarcr rollers engagement with the delivery cylinder so thai coatirg 

and apparatus which oust be precisely tuned in relation matenai oo Lhe pick-up roller is trui&fened :c ihe coat- 

to :h: movement of the sheet to be coated so as to insure ii ing blanket of the delivery cylinder and then to Uie 

prec:ve registration between application of the coating freshly pnnied sbeet. 

mattnal and the printed sheet. The provisicr of scpa- Prcfcrabiy. the coatmg apparatus is mounted to :bt 

rate timed applicator rollers require that the presses be press downstream of the delivery dnvc shafu and in- 

mocifiec to provide surTiCieni space within presses c!udes means lo selecavcly move the pick-up rcUer ir.tc 

to accotnmodate ihe adoed coatmg apparaius or to 20 and out of engagement with the deliver^' cylinder 

increase the length of the presses, and requL'-e additional '^laes the pick-up roller is not is the operaole position 

anc compiea dnve connecuons with the press dnve m engagement with the delivery cylmder, the delivery- 

system to achieve the required precise speed ccrrelation cylinder can be used for convcntionaJ noncoatJig sheet 

bciueen the sheets and the applicator roltrs. Such delivery by removing the coating biarJtet and. prefera- 

rsoc.ncations can be both expcr^ive and cur^bersome 25 bly, replacing the coatmg blanket with a fabnc net such 

to ir.s*-aJJ and maintain as of the net type cylinder system previously describee 

Tr.us, there eaisu a need for a new and unproved To con ven to a coatmg opcratJ on. the coating blank e: is 

Ln-Iir.e apparatus for use in a sheet-fed, orfse: rotary anached to i.ie delivery cylmder and, depending upor 

pnnttng press to sclecaveiy apply a protecuve and/or the thickness of the sheets tc be pnnted. pacied u-.:h 

deccratjve coating tc the pnnted surface cf freshly JO sujubie packmg sheets to mcrease the e/Tective djamc- 

pnnted sheets which allows the final press prmtmg ter of the cyhnder so that pressure is applied to the 

station to contmue to be used as a pnnung siauon, yet freshly pnnted sheets against the impression cylutder b> 

which does not require any substannal press modifica- the coating blanket covered delivery cylmder. The 

tion ZT the addition of a separate timed applicator roller. pick-up roller is then moyed to the operative position 

As will be explained in more dcuU hcremafter, the 25 engaged with the delivery cylmder so that as freshJ) 

present mvention solves this need in as nove: ind unob- pnnted sheeu are pulled by the debvery conveyor from 

vioui manner, the impressicn cylinder around the delivery cylinder. 
SUMMARY OF TUP T WPVTIOS matenaj applied U):thc delivery cylinder by the 

SUMMARY OF THE ENTION ^^^^^^^ j,^^^, ^ transferred to the freshly pnnted sheets 

Tr.e present mvcnuon provides a new and proved 40 m the nip between the delivery cylinder and the -^mpres- 

m-lir.e apparatus for selectively applying a protective sion cylmder. 

anc/or decorative coating to the surface of freshly Since the delivery cylinder is driven by the delivery 

pnnted sheets tn a sheet-fed, offset rotary pnntmg press dnve shaft m precise umed relaiion with the impression 

whic,T 15 highly reliable and efTcctivc m use, ye: which cylmder. exact registraoon between the apphcaiion of 

does not require any expensive or substannal press mod- 45 coatmg matenaJ and the prmted sheet is assured. Fuj- 

i.'icatton or result in any uapairmen: of noraaJ press the, smcc the coating of the freshly prmted sheeu u 

opcriimg capability The present invention enables the earned ou; through U5c of a delivery cylmder mounted 

prcs; to be used tc sclecttvcly apply the coating matenai to the existms press delivery dnve shaft, no substantial 

to ti: freshly prmted sheets as the sheets are conveyed press modifications are required, and the press can be 

frcir the impression cylinder of the last pnnticg station 50 quickly and easUy converted between coaung and son- 
of 'j-.; press toward the sheet delivery stacker by uiilu- ' coatmg operation with no loss of pnntmg capabUity of 

isg a delivery cylinder mounted to the existing press the final pnntang station. 

ceiucry dnve shaf^ to perform the dual function of a Many other features and advanuges of the present 

ccaLng material applicator roller and a sheet delivery mvcation wili become more apparent from the foUow- * 

cylLtaer so that no modification of the press IS required 5i mg deuiied description take m conjunction wi± the 

to er-abic the press to be used for either coatmg or non- accompanymg drawmgs which disclose, by way of 

coii-flg operation, and unthout unpamneni of any oor- example, the pnncipies of the mveanon. ^ 
mai nrcsi ot>encions. u 
Mere sp^n«Dy. the pr««'. iaveatioi, is iniended ^lUEF DESCRiPTION.OF THE DRAWINGS ^ ^ Q 

for use m a sheet-fed, ofTsei rotary prmtmg press of the 60 FIG, 1 is a schematic side elevational view of a sheet- h C 

type havmg at least one prmtmg stauoc which includes fed, offset rotary prmdng press havmg a coatmg appara- jz: H u: 

a biarJcet cylinder and an impression cylinder disposed vjs embodying the present invention; C ti^ ^ 

for pnntmg ink onto sheets passmg thcrcbctuccn, and a FIG. 2 is an enlarged fragmentary side cicvitional EZ S ^ 

Qeiivery conveyor system for puUmg freshi; pnnied view taken substannally withLo the circular area dcsig- Z u: 

shecLs of^ the impression cylinder and irzuspcnmg the 65 niied "3" m FIG. 1 and showmg the coatmg apparatus § ^ q 

shcc'ji toward the press sheet dchvcry stacker For use of the present mvention during coatmg opcrauon, csC 
of thr present mvention. the press must mcluc: a deliv- FIG 3 is a side clevationaJ view similar to PIG. 2, but ^ 

ery cnvc shaft disposed adjacent to and extencmg par- showing the coatmg appanms in the moperativc posi- 
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ucn with the coaar.g pjck-up roUer and :s::rvo:r rs- 
mcved, and the blanket covering over :r.; deiivtrv 
CN^der replaced wnh a fabnc net for r.ca-coaur.g 
prjiung; 

.-IG. 4 u ac enJirged fragmenury persp=ciive view 
shewing one &de of the coating apparatus = runted ;r. 
the press and iUusu-anng the fluid path of coirjig sale- 
ns froc a supply tank to ibe re&ervou of ^e coaxicg 

rlG. 5 IS an enlarged fragmeataiy pcrspecave view 
illusiranng the end mounting of the coacr:g pick-up 
roller to its suppon bracket; and 

FIG. 6 IS an enlarged fragisestary sectional view 
tal:n substantially along the lues 6—^ of FIG. 4 

DETAILED DESCRIPTION OF PRESENTLY 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, ihc present 
L':vcn::on is embodied in a new and unproved in-line 
apparatus, herein generally designated 10. for selective 
use ui applying a proiccnve and/or decorar*.c coating 
10 :hc freshly printed surface of $hee*»s pnnicd m a 
she; 1 -fed, offset rotary pnnting press, hercr. generally 
dcs gnaied 12. In this instance, as shown in F:G 1. the 
coa-.mg apparatus 10 is illustrated as instaliec x % four 
color pnnting press 12, such as that manufa=:ured by 
Keidfilberger Druckmascbnen AG of the r sdcral Rc- 
pub.jc of Germany under lu designation "Heidelberg 
Spctdmaster 102V (40")," and which includes a press 
franc 14 coupled at one end, herein the ngh; end. wnh 
a shtei feeder 16 from which sheets, herein crs: gnaied 
18, are individually and scquentally fed inio :he press, 
and a: the opposite end, with a sheei delivcr>' sucker 20 
in v. hich the faially printed sheets are co!itc:ed anc 
sta^iLec Interposed between the sheet feeder 16 and the 
shee: dehvery stacker 20 arc four sub$uot;a]l> identical 
shec*. pr.nting stations 22, 24, 26 and 28 which can pr.nt 
difTcrcni color inks onto the sheets as tney a.-c moved 
ihrcjgh the press 10. 

As illusiraied. each of the pnntmg sutions 22. 24, 26 
and 2£ is substantially idenucal and of conventional 
des:^. herein including a sheet feed cylinder 30. a plaie 
cylndc: 32, a blanket cylinder 34 and an impression 
cybr.der 36. with each of the tet three prmiLtg siauons 
22, ZA, 2nd 26 having a transfer cylinder 38 disposed to 
withdraw ihe freshly pnntcd sheets from the adjacent 
mp.-ission cylinder and transfer the fresh: > pnnicd 
sheets to the next pnntmg station vu a transfer crum 40 
The "laaJ pnntmg suuod 28 herein is ahown as ccuipped 
wi:h a delivery cylinder 42 which functions ;c suppon 
'J:e ;rj:tcd sheet 18 as it is moved from the finii impres- 
sioc :>iindcr 36 by a delivery conveyor sysicr., gener- 
ally wcsignatcd 44, to the shcci delivery sucksr 20 

T:.c delivery conveyor sysicm 44 hereu\ is ofcoovtn- 
DorjL design and includes i pair of endless delivery 
gnpp<r chains 46, only one of which is shown in the 
drav.-jigs. carryuig ai regular spaced locations along the 
chairs, laterally disposed gnppcr bars 43 havjig gnppc: 
cJczccts 50 used to gnp the icadicg edge of a shee: 18 
after ;t leaves the aip between the debvery cy:nder 42 
and ;=:pression cylinder 36 of the last pnntr:g statiOD 
28. As the leading edge of the shee: 18 is gnppcd by the 
gnppc.T 50. the delivery chains 46 pull the ir,zt: awa> 
fioc "Jie unpresaon cylinder 36 and cocvey Lhc freshly 
pnn:cd sheet to the sheet delivery stacker 20 where *iic 
gnpp-crs release the finally pnnted shee: The endless 
delivrry chains 46 are dnvcn in synchronous umed 
reiat:3o the impression cylinder 36 by sprocket 



wheels 52 fuec adjacent the lateral ends cf a ccj;vcr> 
dnve shaf; 54 which has a mechanjcaily gearec ccu- 
pling (no; shown) through '±c press dnve system to :r.- 
unprcssion cylinder. Tne delivery dnve shaf: W cxieads 

5 laterally be: ween the sides of the press frajce 34 adja- 
cent the icprcssion cylinder 36 of the las: pnsung sia- 

, uon 2S. and is deposed to be parallel with the axis of tr.e 
UDpression cylinder In this ms'^c«, the dcijvcrv cyliri* 
der 42, wh:cfa is consu^jcted to allow adjus*^er.:s -s. 
10 diameter by suiuble means., is Exedly mounted tc ibe 
delivery dnve shift S4 so that the delivery cyhndcr ;s 
also rout«c in precise timed relaoon to the imprc&sicr. 
cylinder. 

Preferably, each of the iransfer cylinders 38 is 

15 equipped with.an anu-markuig system such as the afore- 
mentioned net 'type transfer cylinder system or the press 
12 can be supphed m the transfer posmoos with vacuur^ 
transfer systems of the type^disclosed ic 'iie above -iden- 
tified copending U.S apphcaiion Scr. No O7/63C.j0S 

Id filed Dec. 18. 1990, although as will become mors ap- 
parent here-aaftcr, the use of such Uaasfci systems is 
not required for the present invention and other types cf 
uarvsfc: systems can be used. For rcAScr.s ihai wiJ! be- 
come more apparent bereiaafier, for most cffecDve use 

15 of the present mventjon, however, the delivery cylinder 
42 should be of the type which employs ±t "SUPER 
BLUE" delivery cylinder system, or. as an aiteraative, 
should employ m the delivery position, a vacuum trans- 
fer system such as daciosed m the abovc-ident:i"icd 

3C copenduig U.S application Scr. No. OT/63C.50S 

In :h;s respcc^ u u impor-ant to note tha: wher ir.c 
freshly pnn*^d sheets 18 arc ccnveyed away frees ihe 
impression cylinder 36 of the finai pnnting siauon 28 c> 
the gnppcr 50 earned by the delivery chains 46. ih; we: 

35 inked sunaccs of the sheets face the delivery dr.ve snaf: 
54 and the sheets must be supponed such tha: the ink :s 
not m^ked or smeared as the sheets are transferred 
Typically, such suppon is provided by skeleton wheels 
or cylinder? mounted to the press debvery dnve shaft 

*0 54, or as is now more commonJy used, net type delivery 
cylinders such as of the "SUPER BLUE" delivery 
cylinder sys;ero type disclosed in the aforementioned 
DeMoore patent. More recently, vacuum transfer appa- 
ratus of the type disclosed m the aXorcmeaaoned co- 

45 pending U.S. apphcauon Ser. No. 07/630,308 have beer, 
used m place of debvery cylinders or skeleton wheels to 
pull the unpnnted side of the sheet away from the deliv- 
ery dnve shaft 54 so that ihc wet ink surface of the 
sheets do not come into conuct with any press appara- 

50 nis. It has been found, however, that when a protect; ve 
or decorative coating matcnal is applied to the wet mk 
surface of the sheets, the coatmg protects the wet inic 
against marking and smcaxing such that the coating 
applicator roUei itself can be used to suppon the wet 

it inked surface of the sheets without fear of damagr to 
the freshly pnnted surface. 

In accordance wqib the present invention, the in-Usc 
coating apparatus 10 for selectively applying the pro- 
tecQve or decoranve coaang to the sheeis 18 enables 

6C the press 12 to be operated m the normal mamc: wiih- 
out the loss of the final pnntmg stanon 28, and withou: 
requinng any substanaaJ press modificanons by cm- 
pioyirg the cxistmg press delivery dnve shaft 54 as the 
mounur.g locaoon for the coating appbcator roller In 

65 presses 12 uiiIizLng a net type delivery cylndcr system, 
that system can be quickly and easily convened to per- 
form the duAl funcuon of bc'jig a coaung appbcator 
roller and a delivery cylinder. In presses havmg other 



< O 



-J 
< 
P 
2 

Q 



LU 

o 
O 

LU 
> 



^ C b 
2 D LU 
O C/5 f- 

u c 

a: 
a. 



0 



^ ' V\/001045 
5,176,077 

7 8 

rypes of delivery systems such ss skeJeicr wheels fecr rouiion of Lhc p:ck-up roIJer 68, a suiiaol- -o;or 

mour/.ti on the delivery dnvc shaft 54 or i vacuum 80. hcrcu: a hydraulic motor, is atucbcd :o one of ;he 

trans: :r apparatus as disclosed ic the aforementioned s:de franses 62 and coupled to a su:taD]e by.rauiic fjuic 

coper.iuig U.S. appUcauon Ser. No 07/6jO.!*C£. con- source (noi shown) through fimngi 81 Arjc.ied ic *Jic 

versiC3 to a coaling operauan can be quicidy ar,d easJy 5 output of the aotor 80 is aa outpur gear wh::h is dnv. 

aciucNed by mountuig on the press delivery dr.ve shaft i^gly coupled ihrough a reducJon gear 61 isit a series 

iji ^Vaz&^I :hfi skeleton wheels or m addiiicr. :o the of idler gean S2 each mounted on stub aoles 84. to a 

vacuum transfer apparatus, a smubie suppon cybsder dnvc gear 86 aiuchcd to ihe ead of a shaft 8fi on whjch 

oapac.e of pcrfonning the combined funcuoo cf a coat- the pick-up roller 68 ts concentncaiiy niour.ied Tne 

uig apphcaior roller and a debvery cylinder 4*. Typi- IC shaft 88 of the pick-up roller 68 u, in turn, joursaled at 

cally. such a suppon cylisder wiil have a siametcr each esd to the brackets 64 through a releasabie semi- 

whicc provides no more than about a 0.09C 'j\cr. clear- rjcular collar 90 (see FIG. 5) anachcd by boi'j 91 ic 

ancc between the cybnder suppon surface and Lne adja- the bracket. Herein, the axie of the IcnmnaJ idler gea--. 

cent apressjoo cybnder 36. By utJiiing the cclivery designated 82', aUo serves as the shaft 72 for pivoully 

cylmcer 42 mounted on the delivery dnve shi:: 54 to if mounting the support bracket 64 to the side frame 62 so 

also ac: as a coating applicator roller, the presc::: inven- that when the bracket is routed about the shaft, ths 

uon Lisures that the coating wiU be appbed to the terminal idler gear rexaains engaged with the dnve gea.- 

pnnied sheet 16 in precise tuned registrauon, and will 86 of the pick-up roller 68. 

perm:: the press to be operated with its full range of In this instance, as best as -can be seen in FIG. 6. the 

pnntir.g sutions, yet allow fast, simple and ccrvenient 20 pick -up roller 68 has a pomoc which projects laieralJy 

caan£*-over from coaung to nonccating operations, mto the reservoir 66 containing the^supply of coating 

and v:ce versa, with a minimum of press dowr rjne. material, and a pair of upper and lower inchned doc:o.- 

Toward these ends, the coating apparatus 10 of the blades 94 and W atuched to the reservoir engage ;ht 

prcicr.i^ invention mcludes a rejatively simple, positive roller surface :o meter tie coatLng matena! p.ckei up 

aciuig and economical coating unit, general:* desig- 2! from the reservoir by the etched surface 70 of the roller 

nated 50, mounted to the press frame 14 down s-.ream of The reservoir 66 herein is formed by an cicsgated. 

tne dc::very dnvc shaft 54 and posjiiooed to se:cc:ivc]y generally rectangular bousing 98 having a gtr.erall> 

suppJ:- coatyig matena] lo ihe support surface of a de- C-shapcd cross-section wjih a laterally cxtencing cpcn- 

■ivcry cylinder 42 mounted on the debvery dr.ve shafL mg 100 along one side facuag the pi=i-up roller 68. and' 

.A.S bes: can be seen in FIGS. 2, 4 and 6. the coav.cg unit jO ts supplied witi coating roaicnal from a supply 'Lanr lo; 

60 herein compnscs a pair of side frames 62, oiLy one of disposed m a remote location wuhm or near *J:c presi 

vfchich IS shown, it being understood that the otner side 12. Preferably, the reservoir 66 j removably aruches to 

frame \% substantially the same as that of the %\zt frame the brackets 64, herein by boJu 104 havu:g enlarged. 

JJusintcd. atuched to each side of the press frame 14 knurled beads 106, and which can be threaded tij-cugh 

p!vo*^3y mounted to one end of each of the s:cr frames jf ilats 108 formed in the bracket to clamp tne rescr\'o:r 

62 IS a suppon brackei 64 carrying one end of t coatmg in place on the brackets, 

r.aier.ai reservou* 66 and cooperating coating ratenaJ To msure Uiat an adequate supply of coating maicnai 

pick-up roller 68 each disposed to extend .aterally is always present within the rescr\*oir 66 and to prevent 

across the press 12 parallel with the delivery dr.ve shaft coaguJauon and clogging of the doctor blades 94 and 96 

54 Tr.e coatLng unit 60 is mounted between the upper O by the aqueous coating matcnai, the coating matenal is 

and lower runs of the delivery chains'46 down stream of circulated through the reservoL", herein by two substan- 

the delivery dnve shaft 54, and positioned so 'Jiat the taJly ideniicaj pumps 110 and 112, one of which pumps 

outer pcnphcraJ sunacc 70 of the pick*up roller 68 can coaung mater:al from the supply tank 102 via a supply 

be frictionaJiy engaged with the support surface of a line 114 to the bonom of the reservoir, and the other of 

ceiivery cylinder 42 mounted on the debvc.->- dnve 4! which acts to provide suction to a pair of returo bnes 

s-aft, 116 coupled adjacent the top of the reservou- for wiuh- 

Ai best seen in FIGS. 2 through 4. the suppon drawing unused coatmg maienaJ from the reservoir. By 

brack:: 64 is pivotal] y attached to the cad of *jic side cu'culatmg the coating matenal from the supply tarJc 

frame 62 by a shaft 72 disposed at the lower end portion 102 at a greater rate than the rate of withdrawaj of 

of the bracket, and can be pivoted about the shaft by an 50 matcnaJ by the pick-up roller 68, a substantially con- 

txtcr.s.ole cylinder 74, herein showTi as a hydraubc sunt supply of coating matenal will always be presen: 

cyimccr, one end 76 of which is secured sues as by within the reservoir 66. 

weidiLg to the side frame, and the opposite end 78 of In this instance, the general arrangement of the pick- 

whicr is coupled through a pivot shaft 79 to the upper up roller 68, doctor blades 94 and 96, and rescrvoy 66 is, 

end pomon of the brackeL By extendmg or redacting 5! substantully like that disclosed m U.S. Pat. No. 

the cylinder 74, the extent of fncnonal engagement of 4,821,672 e'nntled DOCTOR BLADE ASSEMBLY 

the p;ck-up roller 68 unth the surface of the debvery WITH ROTaKY END SEALS AND INTER- 

cybncer 42 can be controlled, and the pick-up roller can CfiANGEABLE HEADS", the disclosure of which 

be completely disengaged from the debvery cylinder. can be reviewed for details coacenung the r-ructure Q£ 

TTjc coatuig pick-up roller 68, which can be of con- 60 and opcraaon of a pick*up roller and reservoir usable -J § 

vcnticna) design and preferably one such as uh: Anilox with the present invention. ^ O a: 

roller: manufactured by A-R..C. IntcmanonaJ cf Char- Once the ccatmg umt 60 hjLS been installed m a press ' 2 ^ 

iciie, N.C, sold under the nine "PRINTMAS- U, which basically only requires that the side frames 62 li: u > 

TER" having an engraved ceramic or chrome outer be anachcd. such as with bolls,, to the sides of the press S ^ p 

penp-.craJ surface 70, is designed to pick up a predcicr- ti frame 14. and :hc hydraulic motor 80 be coupled with a 2 § ^ 

mincc uniform thickness of coating matenal from the suiubie hydra^jjic source, the press can be quickly and C S H 

•''cseroir 66, and then umfonnJy transfer the ccatmg to • easJy convened to the coating mode. In presses 12 ^ O 

the s'.-ppon surface cf the debvery cykndcr 42 To ef- already suppbed with a net rypc delivery cyimdcr sys- £ 
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to conven lo i cotung operaooD. aJ: :r*zi is neccs- cf a prcisurc tdjustncnt scro*- 120 aiu=bei :c :he r?<- 

«Lry 1* thai the fabric net nuicnaJ (desigr.ated 122 m ervoir, ar.c the t>o/*s 92 ari colUn 90 art re.-rovcc, 

F.G. 3) DormalJy used over Ac suppon sunace of the thereby pcnruitirg the pick-up roller to be hUec frcrr 

Dc: type delivery eyimder dunag noacaav.ng press op- the coarirg umt 60 To resove the rescrvcL" 66. ij :-ai 

eriuoAi, be removed and replaced with a coansg biaii- i need be doae is lo re}ea&e the xnousong bo:u 104 &ccu:- 

kr: 134 capabie of incsXcmng coaiang TDa'-rna] dcpoi- icg the rcicrvoL' to the brackets 64. U'l-j: :hc cciv^g 

itci thereon onto the pnotcc ihects,, Typicaily, such a uiii 60 aovcd by the extcssibic cyUadc: 74 the uicp- 

b^ioket 124 can be fonucd as a rubber covering such as cra::vc position, the delivery cylinder 42 car: be oon- 

uicd for ihe covcnng surface of the coovenuona] bian- vened for aoraal delivery cyluader opcra-jon sispiv ry 

ke: cyluiders 34 of the press 12. In presses 12 havuig 10 removing the cottiag blanket 124 from the delivery 

ccsvenuonaJ skeleton wheels or a vacuus u^arisfer type cylinder 42 and replansg the blanket wnih a fabnc 3e: 

apparatus such as that of the aforeaicauoaei: copending 122. AJteraanvely, if a vacuum transfer apparatiis sucr. 

U.S. apphcaoon Ser. No. 07/630,302, a suiiabledebvery as de&cribed in the aforemennoaed copcsdiiig U.S 

eyimder 42 can be fixed to the delivery cnvc' ihafi 54 appucaiio: Ser. No. 07/630.308 is iosuUed Uic pre^s 

LT.i a siiriJar coating blanket 124 apphed thereto over 15 12, thai appararus can be activated us dcUvcr shet:s 

th= cylinder surface. hoc: the iapression cylinder 36 vtrtihout cfTccnng &r> 

It IS important to note that during nonprj:nng opera- de;iver>' c) Under change uace the freshi) pr-v.ec sic; 

bens, the set rype delivery cylinder 42 docs not engage of the shee*^ will not come mto conuci w::h the dcl:v- 

tht surface of the impression eyimder 36 dunng sheet ery cyUncer. 

de.:very. However, when used as a coatirg applicator 20 Ir t typical noacoatmg opcratioa of the press 12 ut:.- 
rci.er dunng coating operations, the effecuve diameter the coating apparatus 10 installed, the ccaLT.g uru: 60 
cf :he delivery cylinder 42 mas: be-mcreasec so that the wilj be m the incperauvc posinoa. In that si:ua::o3 and 
cc-ung biankei 124 presses the sheet 18 againsi the with a ne: :ypc delivery cylinder 42 lastalicc. Lie cc^v- 
surface of the impression cyLndcr 36, as shewn m FIG. ery cyladc: wUl be covered wtJ: the fabr.c net 122 ic 
2 To increaic the effecuve diameicr cf uie delivery Zi iha: the ccjvery cylinder operates in wHe zzr^ car- 
cy-nder 42. ihe thickness of the coating tiankei 124 ner with the we: ink side of tie freshly pnr/.ec sheeu 18 
applied over the suppon surface of the delivery cylin- being supported by the net covered surface cf the c=::v. 
der 42 can be selected to correspond with the thickness ery eyimder. Should the press 12 include a vacuur. 
cf :he sheets 18 to 'oe printed, or suitable paCi^g sheets. transfer apparatus such as disclosed :a the aforener.- 
such as paper sheets (not shown) of the :ypc conven- 3C uoned copending U.S. application Ser Nc C'/63C.3CS. 
ncnally used in cocjuncaon with press biankci cylin- the delivery cylinder 42 can remain oc t.*;c de;i ven- 
ders 34, can be mierposcd between the delivery cyUn- dnvc shaft 54, witb or without a fabnc ae: 122. depc-i- 
der and the coating blanket. ' mg upon u aether cr not the press is used fcr pcr:'ec:cr 

While any suiubie means can be used to a:iached the prv::uig 
cc£tmg blanket 124 to the suppon surface of the dehv- 35 When :t desired to conver. to the coating mode cf 

ery cylinder 42, m this instance, as shown --i FIGS 2 operation, the press 12 is stopped just locg enough to 

anc 3. the delivery cylinder is supplied w:th clamps 126 replace the fabric ce: 122 on the delivery cylinder 42 

aiuchcd by bolls 127 to the eyliadcr adjacent the ieao- witii the coating blanket 124 packed to the rcquj-ti 

mg edge 130 to secure the leading edge of :ne coaiuig eatcct necessary for providing the proper pTc&iMre 10 

blar^kei 124 to the eyimder, and adjusuble tensioning 40 effect coating of the sheet thickness to be printed 

clazips 12i axe provided adjacent the cylinccr trailing Thereafter, the pumps 110 and 112 are acavated and the 

edge 132 for securing the trailmg edge of the blanket to press 12 rc-staned. The extensible eyimder 74 car then 

the cylinder. However, the lensionmg clair-s 128 are be acuvaicc to control the pressure of the pick-up rolie: 

pivotally mounted at one end, by a pm 129 to the cyUn- 68 agamsi Lhc delivery eyimder 42 to obtam the desj-ed 

der 42, and the blanket tension is adjusted through a boh 4: apphcanon of coauag maicnal to the freshly pnrtc^: 

131 and out 133 arrangement. Dcpendmg upon the sheets 18, 

thjccness of the sheets 18 to be prmted and coated by Noiabiy, with the coatmg apparatus 10 of the prescr.: 

•jie :>ress 12. one or more layers of packing piper or the mvcation, no timing adjustments between the delivery 

ukt may be mierposed between the suppon surface of cylinder 42 and the impression eyimder 36 are required 

the icbvcry eyimder 42 and the coatmg blarJcet 124 to 50 to achieve and tnamtain precise registrauoa betwee:: 

mcraasc the efTecr.vc diameter of the eyimder. Provi- ' appbcauon of the coaang matcnil and the prmted sur* 

sioc of the tensioiung clamps 128 for aoachmg the coat- face of ihe sneets 18. Further, the coatmg unit 60 per- 

mg plank et 124 to the leadmg edge 132 of the deUvcr>' mits a wide range of coating weights to be applied to the 

eyimder 42 allows for such control and adjustment. pnnted sheca 18 by quickly and easily cbangmg pic;k- 

Oace msTallrrii the coating unit 60 can remain m 53 up rollers 63 from those designed to produce a ver> ^ 

posinoa evea thou^ the press 12 u opera*^ m the Lghi coarmg applicatioa to those designed ud produce a ^ oj 

oon-coanng mode. In this respect, when the coatmg very thjck coatmg appUcauon can be used. "^^ O § 

unii 60 IS not m operaiion, the extensible eyimder 74 can From the foregomg^ it should be apparent that the p f- Q 

be actuated to pivot the suppon brackcis W carrying coauag apparatus 10 of the present mventon provides a 2 lu 

the pick-up roller 68 and reservoir 66 about the shaft 72 60 highly reliaolc, efTccuvc and economjcal m-lme appara- q lu ^ 

ano away from the delivery eyimder 42, thus rendenag tus for selecnvtly applying coatmg matcnki to the tT 3 h 

the coatmg unit moperative. This then also frees the freshly pnated sheets 18 in a sheet-fed, offset rotary Z 5 uj 

pici.-up .roller 68 and rescrvoL- 66 for fasi and easv pnnt'j:g press 12 which allows the fmiJ pnntag siauon 8 ^ O 

removal from the coatmg unit 60 for cieanirg, service to contmue :o be used as a prmi sution, yet which doc^ 

or replaccmcnL To remove the pick-up roLer 68, the 65 no: requu-e any substantial press modification or the 

coa:-ng matenai is dramed from the reser^cj" 66. and addiDon of i sepanie timed apphcaior roller Vi^'hilc a 

the pressure txened by the doctor blades 9^ and 96 particular fcrm of the present mvcntion has been Ulus- 

aga:.ist the roller ts released, iherem through opcrauon L-ated anc cescn"bed, u should be apparent ;hii vana- 
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r.sns and xnodifjcations ihereic car. be r— t withoui ervou' uic said pjck-up roller bcrw«5 sa:d :l-s: arc 

croarjng from ihe spmi and scope of the jiveauoa second posiuoai. 

We ciaim: 8. The i=:provcne2t as sci forJ: m claiz: T ^*h£^el^. 

1. Ic a sheet-fed. ofTset roury pnatug press of tbe uid pick-up roUe; u rcuubly drAcs b> i sotor at* 
tacludmg at least one pnnimg sta::cs having a 5 tached to said coa&sg apparatus 

b.inkei cyiindcr aad ao itDpression cyUccer disposed 9 The laprovcaent is set fonh m c:ai= 8 uherrj. 

ft: pnntaig inic onto sheeu passuig ihercber**ees, and a sa:d delivery cylinder includes a rubber ccac:.-:^ biaaks: 

Cijvery conveyor sysica for pulling fresaly pniaied deposed over uud penpheraJ suppon sun'acc u ben said 

sr:ets from the impression cylinder and '.'anspomcg pick-up rcUer is in said Arst operable pos:noL. and in- 

izz pnnted sheets toward a sheet deliver% sucker, the 10 ciudes a fabnc set dispose^ over said penpheraj suppcn 

cc jvcry conveyor sysies including a del: very dnve snrface when said pick>up roller is m said second icop- 

disposed adjacent to and extending parallel with erabte position. 

\r.t impression cylinder and driven in omfC s>'nchro- 10. The improvement as set forth in claim 9 wherein 

reus relation with the impression cylinder, 'oe improve* said coahng apparatus is mounted to said press down- 

=;:nt cofflpnsmg- 15 stream of said delivery dnve shaft in ihe dzecicn of 

a dcbvery cylinder mourned lo said delivery drive travel of said sheets dunng transport by said dcbver>- 

shaf: and havmg an outer penpherai suppon sur- conveyor system. 

face adapted to engage and suppon a sheet bemg 11. The improvemcst as set for^ in claim 1 wbercj: 

transported by said dehvery conveyor system; said mour.ong means includes first and second side 

a coaong apparatus inciudmg a supply o:' uquid coat-' 20 frames mcunted on said press, a suppon sh&f: mounted 

mg matenal, a rota.ubie pick-up roUc* havmg an on and extending between said fint and second side 

outer penpherai surface of subsiannaliv cylmdncal frames, a support bracket an^ched lo said coatLcg appa- 

shape. and means for applying a coati-.g of liqu:d raais and movably .coupled to sajd supper, shaft fo: 

ccating matenaJ from said supply ontc sdid outer pivotal mcvcment between said first and second pos> 

peripheral surface of said pick-up roller; and 25 Oons, and said selectively operable means uicludes an 

2:eans for mounung said coatmg apparatus to the er^asibjc cylinder coupled berween said coaung appa- 

press adjacent aatd delivery cybndcr including rams and. said suppcn bncke: and opcr»"iC to move 

select: veiy operable means for moving said pick-up said coatir.g apparatus toward and awiy from said ce- 

roller between a first operable position with a per- livery cyUndcr. 

tion of said penpherai surface of said p:;k-up roUe: 30 12. In a sheet-fed, offset rotjj>- printing presi of the 
engaged with said support surface of sajc delivcrv- t>*pe acludiag at least one pnnnng naccn havjig a ^ ' 
cylinder, and a second mopcrablc pcsipon with bianke: c> under and an impression cylinder disposed 
said penpherai sunace out of cagagcmeni with said for pnnnr.g wet mi onto sheets pasung 'Jierebctween, 
suppon surface of said delivery cylincer. whereby ' tad a delivery conveyor system for pulling freshly 
when said pick-up roller is m said f-si operable 25 pnnted sheets from the impression cylinder and trans- 
position, liquid coating matenal from said supply porting tbe prinxed sheets toward a sheet delivery 
applied onto said penpherai surface of said pick-up ' stacker, the dehvery conveyor system comprising a par 
• roller 15 transferred to said suppon surface of said of endless ^nppcr chains disposed on opposite sides of 
delivery cylmdcr and to said freshly printed sbeei- the press and supporung therebetween gnppcr bars anc 

2. The jEprovcmcnt as set fonh m claim 1 wherein 4C gripp>en spaced along the chains, the gr.pper chams 
i^Q delivery cylinder includes a coatmg blanket dis- bcmg dnven m timed synchronous reiadsn with the 
pcscd over sjud penpherai suppon surface impression cylinder by laterally spaced sprocket wheels 

3. The improvcmeni as set fonh in clam 1 wbercm mounted on opposite ends of a delivery dnve shaf: 
s^d delivery cylmdcr includes a removable coaung disposed adjacent to and cxicndrng parallel with the 
b.inket disposed over said penpherai suppon surface 45 impression cylmder, ihe miprovement compnsmg. 

V. .-.CD said pick-up roller is m said first operable posiuon a delivery cylmdcr mourned to said delivery dnve 

4 The improvemcn; as se: forth in cla:;: 3 wherein shaf: between said sprocket wheels and having an 
si_d coating blanket has a rubber outer surface. outer penpherai suppon surface covered by a re- 

5 Toe improvement as set fonh in cla::= 3 whercm movaole coatmg blanket adapted lo engage and 
S2.d delivery cylmdcr mcludes a fabnc net disposed 5C suppcn the wet ink side of a sheet bemg trans- 
cver said penphcr»J suppon surface when said pick-up ported by said ^ppcr bars; 

r:.ijer is'in said second mopcrablc position a coaung apparatus including a supply of liquid coat- 

6. Tne improvement as %ei fonh m claim 1' wherein mg mataiai, a nouublc pick-up roDer havmg an, 
s^d coaung apparatus mcludes an elongated reservou- outer penpherai surface of substantially cyhndricaJ 
ccr.uining sjud supply of hquid coatmg material, said shape commumcatuig with said supply, and means 
rc^rvoir bemg disposed to extend paialle; with said for applymg liquid coatmg matenal from said sup- 
p:ck-up roller with a pomon of said penpherai surface ply onto said penpherai surface of said pick-up 

e^iendmg mto said reservoir m contact wiih liquid coat- roller and, ^ 

mg matenal coniamed therein, and at leas: one doctor means for mounting said coating apparatus to the ^ n 

biade aruchcd to said reservoir and engigmg sa^ pe- 6C press adjacent the dehvery cylmder, said means < Q § 

noheral surface, said doctor blade acang to hmit the mcluaing sdccnvcly operable means for mov-mg P H O 

amount of bquid coating maienaJ appLcd onto uid said coaang apparanu bctweca a first cperabie m m ^ 

penpherai sunace from said reservoir. posicon with a poruon of said peripheral surface of Q U3 ^ 

7. The unprovcmcnt as set forth m claim 6 wherem sa:d pick'Up roller ecgjaged with said deLvery cyl* lZ S c3 
s:^d reservoir and said pick-up roller arc movably cou- c5 indcr, and a second mopcrablc posiuon with said S S 
p. sd to said press and said selectively operable laeans penpncral surface of aaid pjck-up roUcr out of 8 ^ O 
:r.=ludes an eaicnsible cylmder coupled between said engagement with said delivery cyhnder. wbereby 
reservoir and said press and operable to move said res- when said coatmg apparatus u ui said first operable 
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posiuon, bcuid coating maicnal frcm uid $u;>tj>' 
metered onto &ud pcnpberal surface of uid pick- 
up roUei IS transferred lo said deiiverv' cyluide: ajid 
to said freshly pnated shee:, and uhes vajd coa'jjsg 
ippaxatus 15 is uud second isoperab.e posiuon. said 
delivery cylinder is disposed for nct-coaung sheet 
delivery opcrauon. 

13. Tbe improveaen: as set forth in ciijs 12 whertiL 
:hc cfTcc;:vc diameter of said delivery c>^dci covered 
by said coaciBg blanket is suifxieai to apriy pressure to 
shec'^ against said uspressioD cylinder as said sbeeis are 
pulled from said unpression cylinder by said gnpper 
aars. 

14. Tbe iffiproveineni as set fonh in cU^a 13 wherein 
said coating blanket has a rubber outer suppon surface. 

15. The uEproveaent as se: forth m ciii 34 wherein 
satd coaling apparatus is disposed dowr^treaa of said 
delivery dnve shaft m the ducciion of cavel of said 
sheets during transport by said dcbvery conveyor sys- 
tem. 

16. A shcet'fed, ofTset roury pnntang press including- 
at least one pnntmg station havyag a btanitet cylmaer 

and an impression cyluider disposed for pnnung 
wet ink onto sheets passing therebctwecii, 

a deb very conveyor system for p-llmg freshiy 
pmied sheets from the impressior. cylinder and 
iranspomng the prmted sheets toward a sheet de- 
livery sucker, the delivery system ir^ciuding a de- 
livery dnve shaft; 

a delivery cylinder mounted :o said ceiivcry dnve 
shaft and having an ouicr penphen. suppon sur- 
face adapted to engage and suppor a sheet being 
transported by said delivery convex c;r system, 

a coating apparatus mclucicg a supply of liquid coal- 
ing matena;, a rouubie pick-up rcJ.er having an 
outer penphera] surface of subsusLaDy cylindnca: 
shape communicating with said sup;!y, and mcAns 
for applying liquid coaling material from said sup- 
ply onto said penphera! sun'ace of said pick-up 
roller, and 

means for mounting said coatmg apparatus to' the 
press adjacent said delivery cylinder, said means 
mciucmg sciecuvcly operable means for moving 
said pick-up roller between a first operable position 



w-.tr. a portion of said per:pheraJ s-^racc ct* si.c 
pic*,-up roller engaged with said dtiive.-y cyiLider, 
and a second moperable position >#.'ith said pcr:rb- 
era. surface of said pick-up roller ou: of ecgogt- 

5 nent with said dehvery cylmder, whereby uncr. 
uuc pick-up roller is m said first ope.-abie pos:*jcn. 
liquid coating maienaJ from said supply apphed :c 
said penpheral surface of said ptck-up roller u 
irar^ferred to said dehvery cylmder and thci to 

;o said freshly printed sheet. 

17. A sheet-fed, oSiet roxajy prmtaig press as sc: 
forth in claim 16 wherein said delivery cy Under m- 
cludes a removable coaung blanket disposed over sajc 
penpheral support surface when said pick-up roUer i£ m 

13 said first operable posiDOc. 

18. A sbeet-fed, offset rotary pnntmg press as se' 
forth IS claim 17 wherein said coaung bianie: ha^ a 
ruDber outer iurface. 

19. A sheet-fed, offset rotary pnnticg press as set 
20 forth m claim 17 wherein said delivery cyi-jider in- 
cludes a fabric net disposed over said penphera: s-cppcn 
surface uhen said pick-up roUe: is in said second inop- 
erable position. 

20. A sheet-fed. offset rotary prinung press as se: 
:* forth m claim 19 whcreui said coaung apparatus in- 
cludes an elongated reservou' coniaming said suppty of 
liquid coating material, said reservou* bemg disposed :o 
extend parallel with said pick-up roller with a portion of 
said pcnpheraJ sun'ace cJticndins mto said reserve^' m 

2D contact u-jth liquid coating matenaj ccnLimec '.herein, 
and at least one doctor blade aiuched to said reser^or 
and engaging said pcnpbcraJ surface, said doctcr biadc 
ac*^g tc limit Lbe amoun: of bquid coating mat:r.a. 
applied onto said penphera: surface from said rcscrv zr. 

;f 21. A sheet -fed, offset rcury pnnung press as se: 
forth in claim 2C wherein said seicctiveiy operas je 
means ir.ciuoes an cxtensab^e cylinder coupicj bctwee- 
said reservoir and said press and operable tc move sajc 
reservoir and said pick-up roller laterally bciwecn said 

*0 i'SVi and second positions. 

22. A sheet-fed. ofTset rotary prmtmg press as sc; 
forth in c:aim 21 wherem said pick-up roller is rotaiB3:> 
dhven by a motor attached to said coating apparatus 
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[57] ABSTRACT 

A coaoDg apparmtus for uae in a sbccf^fad or web-fed, 
onset rotary or flexographic priacifif press to apply a 
proteccve and/or dccofuivc coating to th£ surface or 
freshly pnated sheets ioeludes a doctor blade conmg 
uott coupled to a pickup roUcf for supplying tiquid 
material frott a reservoir to the sorfaec of a pickup 
roUer mounted on a press delivery drrve sbaift. Liquid 
matenal is circulated through the reservoir of the doc- 
ror blade uxut by suctiou now produced by a rerun 
pump. TTiis pravcats the buildup oTa posit) ve pressure 
dineroDtial within the doctor blade reservoir. The doc^ 
tor blade reservoir is maisTained at below ambient pres- 
sure level, thereby prevnang leakage through the md 
seals. A vacuum sensor circuit providet a visuaJ indica- 
tion of air vacuum pressure ia the doctor blade reser- 
voir chamber, and a vacuum sensor twitch applies eJec- 
tricaJ power to an sodio craasdueer. The audio trans- 
ducer produces an andible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
vtdiog advinee warning of an impeodiag cad seal fail- 
ure or a wora doctor blade oonditioa. 

21 Oaina* 9 Drawing Sh«aU 
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COATTNG APPARATUS FOR SHEET-FED. DESCRITOON OF THE PRIOR ART 

OFFSET ROTARY PRINT1NC PRESSES Vtrious su^gestioas hjv« bees made for appl>-L&2 ihe 

coAtiag »£ &n in*Iiae press opennon by ucuif th£ fiiza) 
CROSS R£F£i<£NC£ TO REU^TBD 5 printing sucioa of the pre&s u the cotusg ftpplication 

APPUCaTION sttiion. For exuaple. a U,S Pat. Ko$. 4,170,*«3. 

-f- .... ^ . r r 4,643,414 tad AjTiJ^iS?, t^ere are disclosed coaoag 

Don Ser. No. 07/752,778 filed Aug. 30. IWl. 3b^c blin^ci cylinder of the Use printing mtioo of a pms 

FIELD OF THE INVENTION IQ to be used to apply a coating ffiAtecial to the shoeis. In 

, .u,fj ^-S- ^»^* ^^^^ 4,796,556, there is disdosed a coating 

Tlus mventioo rda«. to sheci-fed or web^fctL ofEKt ^^^^^^ ^uich cu be sdccnvely aoved between the 
roury or flexognphic pnncag preaet and more par- blanket cylinder of the plaie cylinder of the Ust printing 
ticuUf ly. to a new and unproved apptrvtus for the a- nation of the prea ao that the untion cm be med as a 
line application of protective and decorative coatings or ts coating sution for the prett. 

inkj 10 the printed lurface of freshly printed sheea or Suggestion* for overeoflung the probleas of the Joss 

of a printing sution when coating is desired have also 
BACKGROUND OF THE INVENTION ^ as that set fonh in U.S. Pat Noi 

4,934,305 whsch disclota a coating appantos having \ 
Convenaontl $h«ftt.fed, offset rotary pnating preMcs 20 separate tiaed appHeaxor roUtr positioned to apply the 
typically include one or more ptinting sutions through eoaong material to the printed sheet while the sheet is 
whjch individual sheeu are fed and printed with wet on the last iapreeion cyltndcf of the press. This is said 
laJL After fmal printing, the tbeets are fed by a deUvery 10 allow the last printing sution to be operated aioiuJta. 
conveyor aysteff to the delivery end of tba pr eu where neously as both an ink apphcation station and a eoaong 
the freshly printed sheeu are collected and stacked. la 25 sUttoi» fto that no loas of preti printing unit capability 
a typical sheet-fed, offset rotary printiag press lucfa as results. Another approach to providing a coating ttaiion 
the Heidelberg Speedmaster line of preues, the delivery without losing the printing capabilities of the last print* 
conveyor systea includes a pair of endless gripper lag mtios is to provide a totally separate coating unit 
chains carrying spaced laterally disposed gripper bar« downstream of the last printing station so thai the coat* 
and gnppers which are used to grip and puJl freshly ^ ing is applied to the sheets after final printing and before 
printed sheets from the impression cylinder and convey the sheets have reached the sheet delivery stacker. Such 
the sheeu toward the sheet delivery sucker. The grip- ^ approach is suggested in U.S. PaL Nos. 4,399,767 and 
per ehaxns are driven in precisely timed ralaaoo to the 4,706^601. 

impresssan cylinder by gripper chaan sprocket wheels Coaventiooal coating appararas which is operable as 
which are laterally spaced between a delivery drive ^ m-Ilne press opcratioa utiJizes an engraved transfer 
shaft caotmted on opposite sides of ±e preu frame. Tlic '^^< ^ coating being a|>plied to the en* 
delivery drive shaft is sechaoicaUy coupled by gears ff^^ed roUcr by means of a doctor blade assembly. The 
for vynchronoos rotation wnh the impresnon cylinder doctor blade aasetnhiy includes an elongated housing 
Since the inks used with offset type priuini presses ^"^^ * ^^^^ chamber extending the length of the 
typically remain wet and tacky for some ome after ^ transfer roller for holding a volume of coating Uquid in 
prating, special precautions must be taken to tnsara that contact with the eireumfercatial surface of the 

the wet mked surface of the frtshJy primed shecU is not f w"*'- A pair of circumferentiany spacwi doc- 
marked or imaared as the sheets ar: transferred torn *^ longnudmaUy along the mervoir 

one printing station to another, and through the deliv- ^"T^ **'!f^' ^ ^"^T 

cry ,y«em to the sheet delivery mcker. THe printed *^ »»3«f W^Dy 

surface of the paper dries raU^ely Uowly «id^ be f^**^' and seal the reservoir chamber agamst the ro!. 

imeATftH rftir,«T%«h**«,,^f ••^wi-;^. ^Zl^ ^ surface and wipe the roUer surface to depont hquid 

^^%J^^^^^1^^^^T^ in the cells of the engraved tranafersttrfacT 

waen the pnoted ihects are stacked. In order lo nam- r, ,-,-,„-,:r -vJllw_ t^m,^^ 

VnrnT^^;^ irT, P™™ pressure chamber fills to a eerura level, jt is retm^ to 

In some pmmag applications, n is desirable that the \^ ^^^^ . ^ g OccasioaaUy the 
pr«s be capable of applying a protecuve and/or deco- Wade^^oir^hImhrbe«^^ 
mivecoatag over aU or a portion of the s^ 53 filled with the coaling liquid when the volume of coat- 
prmted sheets. Typical eoaemg solutions include var- ^^^^^ deUvered to the doctor blade reaeivoir 

wsh, aomumrt and «k. Such coatmgs chamber eacecds the gravity Oow mum rate. Tbe posi- 

typically are formed of a UVHsurabie or water-soluble o v« pcesanre may cause the sealt at the ends of the foUer 
reain appliwl as a liquid «Itttion or cmulsioo by an « leak, allowing the coating liquid to drip onto the 
applicator roUer over tbe freshly printed sheets to pro- 60 floor or onto a4}acent ptess ^rts. OccaaioaaUy, the 
CBCt the ink and improve the appearance of the sheets. coating Uqmd may be slung frosn the roUcf onto adja- 
Uac of such eoatiap is paniculariy desirable when cent preas equipmeat and operator aremi. Morrow, the 
decorative or protective finishes are required such as in boildisp of positive prcsrare within the doctor blade 
the pfoductioo of posters, record jackets, brochures. reservoir chamber accdcratcs the wotf ofthe od »*«f' 
magaziDes, fbiding canons tad the like. In cases where 6f It will be appreciate that tbc transfer roller may be 
a liquid coating is to be apphed, the eoatiag operation is operated at high speeds* for *«« Tipl r, on the order of 
carried out after the final ink pcintuig hat been per- 1,000 linear ftct per minute, and chat the cad seals of the 
formed, most ^Max^Vf by ar in-line coating appUca&on. doctor blade assembly will toid to wev quickly. The 
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cxid teal wear u accelenud by the buildup of positive the re&cfvoir i» induced by suction flow prdvided by a 

pressure within the doctor hUde chtAbo'. Low voluffl£ sucDOQ puffip having input conaectftd for drawing 

dnp leakage can be colieeted via drip p»a or catch triy, coatsag iiquid from the doctor blade reservoir, aod 

bui u the esd seah vwev, the eoatiog liquid wDl be rsturmng it by forced (poative pmsure) flow to the 

siimg fioai the transfer ToUer. thereby cau&iug a difficult S remote supply drum, rather than by ^vicy flow return, 

cleanup probko;. When ihu oceun, the press muse he a f esojt of the suctioo flow anmageoeou the liquid 

shut down, the doctor tUade head must be reaoved, and auitehal is drawn froo Oie remote supply drum at « 

the end scads replaced. The steps of rebuilding or replac- greater rate than the rate of withdnwal of the liquid 

ing the end seals and realigning the doctor blade he«d material by the pickup roller, afid a substanoally co&« 

causes an oaaceepcable unount of press downiime. 10 gum ,upply of liquid tnaterial will iJways be present 

Oaft approach for overcomiag the problem of end doctor blade rtacrvoir, A bcaefU of the tuc- 

«aJ wear is lo piovid. ttationary ad seals which are ^ arrangettcnt is that s pociove presive buildup 

mourned on the pros fraa^ and which bear in sealing does not occur within the doctor blade chamber. Mor e^. 

«pigemeru agam«ihee^ over, Uquid nuterial which rises above a prftleiermined 

thai the doctor bUde head may form a »1 with sianon. 15 ^ ,^^,1 ^rawn out of the doctor Uad^ reservoir by 

«y ^nthcr than Witt the dynamu seals earned on ^ ^ ^ ^ rtwitoii 

enga^egaSirlhe^^ differeaual conditioas. lanead. the suction 
w^r. ^I'member b^Tg secured betSe^«d pU^ 20 I'^^^^^SIKl^^ ^^^''^'J''^' 

and the end ponions of the roller by qwck removal f^^ij^a^ ' ""^'^ 

mounting lugs * atmotphenc Under negauve preuure 

While Che foregoing mechanical approaches to limit- copditiooi. leakage of coating liquid U virtually non- 

mg and seal wear and thereby avoitog leakage have "^^^ ^ the operatmg hfe of the e«d *eaJ» it suN 

been tnoderately successful, and some arrangements 25 «*a«»**iy 

hive reduced downtime by quick change oouatmg According to snother ispect of the present in ventioo, 

features, the end seals neverthcJesi ere stiDetperiencmg *^ M^^^k alcrU are provided by a vacuum 

accdcratcd wear and early fwlure, thereby ctusing «aaof line wWch is cooplad to the vacuum space within 

freqtient replacements and unacceptable downtime for ^^^^ chamber. The sensor line is coupled to 

correction of end seal laakagc. 30 * gauge which provides a visual indication of 

^ ^ suction prestnre within the doctor blade chamber. 

OBJECTS OF THE INVEKTION A vacuum sensor switch u also coupled to the chamber 

Accordingly, there exists a need for a new and on- ^'^^ seleccivdy applying electrical power to an audio 

proved iii*Iiae coating apparanu for use in a sheet-f^ or traasdaccr when the prenvte within Che vaeutun chaa>- 

web-fed, o/fset rotary or ilexegraphie printing press for 25 ^ above a predetermined safe operating suciioo 
applying a protective and/or decorative coadng ic the 

phsted surface of freshly printed sheets which does not features and advaatages of the present invco- 

rcquire any expensive or substanuai press modificauon become more apparent from the following 

or result in any impairment of normal press operating dctaJed dcscnpdon taken in eonjuaciioo with the ac< 

capability. 4q compaaymg drawmp which disclose, by way of exam* 

SpenficaUy. the principal object of the prcMst invai- the principles of the iovennao. 

tion is to provide a new and improved in-line coating mrn DCS«!PTTr»)C nv -pup no Aunwrtc 

and/or inkmg apparatus of the chancier dcKTbed BRl^F DESCRIPTION OF THE DRAWINGS 

wluch achieves a redueuoa in end seal Ittkage. ^O. 1 is a ichcaatic side elevational view of a sheet- 

SUMMARY OF THE INVENTION « S^^^K^^vX' 
The present invennoa provides a new and improved 1 ia tn enlarged frmgneotary side elevational 
ioline doctor blade appan&ts for applying a proactive view taken fubscBttQaUy within the cirenlar area dcsg- 
and/or decoraave coatmg aad/or inldoig to tha sufsca io FIG. 1 and showing the coahng apparatus 
of freshly priot^ sheets in a sheet<fed or web-fed* oOset 50 of the preaent iovenoon durittg eoatug operation; 
rotary or flcxographie priniuig preu which is highly FIG. 3 is an enlarged fragmentary peivpecsive view 
tcluibie and effective in use, yet which docs aot require showing one side of the eoatiag appantua mounted in 
any expeaaivc or substaatj^U prm tnodiAca&oo or result tbe press and Qiustrati&g the ilmd path of coating mate- 
in any impAimcnt of normal pros operating capability. rial from a remote supply drum to the doctor blade 

The reservoir of a doctor blade head is supplied with reservoir of the coating bwc; 

coa&ng material firtto a remote supply drum. To msve FtO. 4 is an enlarged fragmentary view 

that an adeqnate supply of easting liquid is always pres» taken lubsfanriaUy along the Una 4--4 of FIG- 1,* 

eot within the doctor blade reservoir, the eoatiag mate- FIG. 5 is a simptlifiad flow diagram which illustrates 

rial is drawn from the remote supply drum end is circo- a dual pump arrangement for eimlacing caetiag liquid 

laied by suction flow constantly throagh the reservoir. SO from a remote sup^y drmn to the doctor blade rcscr* 

In contrast to the coovemiooai approach of positively voir and returs; 

preasuruittg the doctor blade reservoir with Uqud coat- FIG. C k a sunplifltd flow diagram which fflastrates 

ing pumped^ from the remote drum to the reservoir* the a single pump armgement for drcslating ooatmg iiq- 

ooating material u mttoad circuUtad through the reser- uid by suction flow from a remote supply drum to the 

voir by suction flow. That is* instead of charging the 65 doctor blade reservoir and tttm; 

reservoir with ooacing liquid pmped from tha rcmeu FIO. 7 ia aa oalarged fragmentary penpective view 

drtim and thereby creating a potative pressure condition of one end portion of the doctor blade coadng apparatns 

within the doctor blade reservoir, drculatioa through of the preaent inveotioa; 
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FIG. S is MB en3arg€d seetionftl view taken substan- inder 36 of the )Ast phstiag sution 3S, ud is disposed to 

u&ny aiortg tbe Koe S-'t o/ FiC, 1; and. b« paxalld with xhe tiis of the unprestion cyUfider. Is 

FIO. 9 ift A view dAi2«r to FIG. I which includes t this instiACft. the deUvcry cyliftder 42, which is coo- 

tucdoo preuttre seasiag circtfit for providiog a vi>uAl scnided to allow adjustcseau in diuceter by suiubJe 

indicaoon of suction pressure and an audible alert when 5 means, is atucbed to the delivery dnve &btft M so chat 

the sucboo/vacuutB pressure inside the doctor blade the delivery cylinder is also rotated in precise timed 

nses above a safe operating level, thereby signaiiog an relation with the ioipressioo cylinder, 

impending end teal failure. In this respect* it is iaporiant to note that when the 

nPX4.n Pn nF^TTrnnK nF rm ^^^y P™*"^ " ^ conveyed sway fron the 

PSri^Srv^SJ^ <0 iapreasion cyhnder 3< of the fioaJ pnnting station M by 

PKEraUtED EMBODIMEP^T ^ ^ ^j^^ dcUvcry chains 46, the wet 

As shown IP the caempiary drawings, the present inked surfaces of the shceu face the delivery dnve shaft 

invcnnoo is embodied in i new tad improved in-line 54 «nd the sheets must be sttpponed such that the ok is 

doctor blade appntos. herein generally designated 10. not imeared as the sheeu are traniferred. Typically, 

for ttte in applying a protective aad/or deconcive coat* 15 such suppon is provided by skeleton wheels or cyiin- 

mg or inks to the freshly printed surface of sheeu den aoonted to the pros delivery drive shaft or as 

phntad u a sheet*fed or web-fed* ofl^t rotary or flcjo- ti now more coooonly nacd, net equipped delivery 

graphic printing press, herem generally designated 12. cylinders marketed by Printing Research, Inc. of Dal- 

In this instance, as shown in FIG. 1, the doctor blade las, Tex. under ni registered tradcoark SUPEULUE. 

coating apparatus 10 is iUustntcd as installed ^ic a four 20 That systcsi, which is made and sold under license, is 

color printing preu 12, such as that tBaaofaeturad by manufactured in aecordanec with tod operates as de- 

Heidelberger Druckmuehincn AC of the Federal Re- scribed in U.S. Pat. No. i,4012£7, issued Sep. 6, 1983, 

public of Germany nader iu designation Hddelberg to Howard W. DeMoore. the discloruie of which is 

Speedmastff IQZV {40"% and which includes a press incorporated herein by (his rtferenoe. 

finme 14 coupled at one caid, herein the right end, with 25 More recently, vacuum transTtf apparatus of the type 

• sheet feeder 16 from which sheets, herein designated disclosed in oo-pendiag U.S. application Ser. No. 

li. are individually and sequentially fed into the press, cn/63a308^ aied Dec 18, 1990. mtitlcd "Vacuum 

and at the opposite end. with a sheet delivery staeker 20 Transfer Apparatus for Sheet-Fed Printing Ficsief^ 

in which the finally printed sheets are collected and which is also incorporaied herein by reference, has been 

stacked. Interposed betwoeo the sheet feeder 16 snd the 30 used. The vacuiun tnnder apparams ^1?*^^*^^ in that 

sheet deUvery sucker 20 are four subftantiAlly identical application can be used in place of delivery cylinders or 

sheet phntiAg sudoos 22, 26. 36 and 28 which cu print skeleton wheels to pull the unprinted side of the sheet 

difTerent color inks onto the shceu as they are moved away from the deUvery drive shaft 66 so that the wet 

through the press 10. iok sur&ce of the sheeu do not come into contact with 

As illustrated, each of tfa« printing suueas 22, 24, 26 35 any press apfxaratus. 

and 26 is substantially idendcal and of conventional In uidi the present invention, the m4ine 

design, herein including a sheet-fed cylinder 30, a plate doeur blade coating apparatus 10 for applying the pro- 

cylioder 32, a blaaker cylinder 36 and an impression teetive or decorative coating or mk to the shceu 18 

cylmder 36. with each of the 5rst three phating stations enables the press 12 to be operatttl in ^ nonsai man- 

23, 24 and 26 having- a crmnsfer cylinder 38 disposed to 40 n«r without the loss of the printiag luaos 21, and 

withdraw the freshly printed sheets from the adjacent withoirt requiring any snbnaatial press modificaboas by 

impression cylinder sad transfer the freshly printed employing the caisting prtfs delivery drive shaft 54 as 

sheets to the next priating stolioA via a transftr drum 40. the mouacuvg location for the coating applicator roller. 

Tie final printing station 21 herein is shown as equipped In presses having delivery systems such as skeleton 

with s delivery cylinder 43 which functions to suppon 49 wheels mounted on the delivery drive shaft S4 or a 

the printed sh«t 18 as it it aovcd from the final impres- vacuum traasfer apparatus as disdoscd is the aforemen* 

sioa cylinder 36 by a delivery eoavtyor system, gcncr- tioned co-peadiag U.S. application Ser. Na 07/630,308, 

ally dcsigaatad 66, to the sheet deitvcry sackcr 20l conversion to a coating operation cm be quickly and 

The delivery conveyor system 64 u shown in FIG. 2 easily achieved by mounting on ttie preo delivery drive 

is of eoaventioaal design and uMladcs a pair of endless 30 shaft in place of the skelesoa whaela or in additioa to the 

dehvery gripper chaaas 46. only oac of which is shown vacuum craosfer apptfams, a suitable support cyUader 

carrying at regalar spaced kocaoons along the chains, capable of performing the combised fiiaction of a coat- 

lauraily disposed gripper ban 48 having gripper ele* iag applicator roUer and a oec cahaseed delivery cylis* 

menu SO used to gnp the leading edge of a sheet 18 after der 42. By utilising the dehvery cylinder 42 asouated on 

it leaves the mp berwees the delivery eyiindir 62 and SS the delivery drive shaft 66 to alao act as a eoaxiag appU* 

impresrioB cyliader 36 of the Isct printing sutioa 38. As eator roller, protective coating win be applied to the 

the Icadmg edge E of the sheet 18 is gripped by the printed sheet 18 ia precise tilDed registration, sod wOI 

grippers 90 the delivery chaas 46 pull the sheet away permit the pren to be operated wish xu fiiE migc of 

from the impresaoa cytiader 36 and convey the freshly priatmg staaoas. 

priaiod sheet to the sheet delivery stacker 20 where the 60 Toward these ends, the coatzag appennis 10 of the 
grippen release the iinaUy piiated sheet. present iaveation w^Mt% a relaavcly simpJei positive 
Tbe eadlcss delivery chaias 6^ are driven ia synchro- acting aad **"^^Tnifs] doctor blade coaoag uait, goer- 
aotts timed relattoa to the aapressios eyiiader 36 by ally designated 60, mounted to the press frame 14 down- 
sprocket wheels S3 fixed sdjaeeat the Uceral cads of a stream of the delivery drive shaft S4 and positianed co 
delivery drive shaft 54 which has a mechanically geared 65 apply liquid coatiag material to the support suslace of a 
eonphag (not shown) to d^c press dnve system. The delivery cyUadcr 42 moaated on the delivery drive 
delivery dnve shaft 54 extends laterally between the shaft As can best be seen in FIOS. X 3 sad 4, the doctor 
sides of the press fruse 14 adjacent the napromoo cyl- blade coating oait 60 herein comprisea a pair of side 
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frames 62, only one of which is shown, it bciag usder- with liquid matemi or ink froa t suppJy dnos 102 

stood thAi the other side frame i) sutastutiftlly the ume disposed in a reasoce location withut or sear the pros 

u thai of the sde fnae flliutmed, attached lo each side 12. preferably, the doctor blade head 98 is revovafaly 

of the press frame 14. Pivotaliy mounted to one end of inached to the bracfceu herein by bolts 104 having 

each of the side (raaes (2 is a support bnckct 64 carry- 5 caJar^ed, knurled heads 106, and which can be threaded 

lAg one end of a liquid material reservoir 64 and cooper- through slots 108 formed in the brackets to clamp the 

ating liquid material pickup roller 68 each disposed to reaervoir in place on the brackets 

eitend laterally acron the press 12 parallel with the To ixuure that an adequate supply of liquid coating 

dcUvcry drive shaft $4. The coating wut 60 is mounted maianal is always preMt within the reservoir 64 and to 

becweeo the upper and lower runs of the delivery chains 10 prevent coagulation and dogging of the doctor blades 

46 downstream of the delivery drive shaft 64. and posi- 94 and 96 by the Uquid ooatmg material or ok, the 

lioned ao that the ooter periphafsd surface 70 of the coating material or ink b dreulated through the reser- 

pickup roller 68 can be cflga^ with the luppon sur- voir by two pumps 110 and 112 as shown in FIG- 5. 

face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the fiquid material L from the supply 

drive shaft 15 dram 102 via a supply Una 114 and discharges it into a 

As best scan m PIGS. 2 and 3, the support bneket 64 bottom region of the reservoir 66 through a delivery 

is pivotsUy aoached to the end of the side frame 62 by port U4P, and the other pusp lU aeu to provide 

a shaft 73 disposed at the lower end portion of the suction to a pair of return line* 116A« 116B eoupied 

bracket, and can be pivoted about the shaft by ao exteo- a4jaceat a top region of the reservoir through return 

sihle cylinder 74» herem shown as a pneumatic cylinder, 20 ports 116P, 116Q for withdnwug excess liquid coating 

oneend76ofwhieh is secured such as by welding to the aatetiaJ or ink from the reaervoir. By supplying the 

side frame, and the opposite end 78 of which is coupled coating material or ink from the supply dnim 102 at s 

through a pivot shaft 79 to the upper end portion of the greater nte than the rate of withdrawal of maurial by 

bracket By extending or recnciing the cylinder 74. the the pickup roller 68. a substantially eonsiant supply of 

extent of engagement of the pickup roller 68 against the 25 coasittg matenal or ink win always be present within the 

surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink whieh 

the pickup roUer can be completely disengaged from rises above the liquid level of the rmm port R (FIG. 8) 

the applicator roller 42. is suctioned away by the suctiofl rctun pump 112. 

The coating pickup roller 68, which is of conven* The general arrangement of the pickup rt>Uer 68, 

tional design and preferably one such as the AxiUoz )0 doctor blades 94 and 96. and restfvoir 66 is similar to 

rollers manufactured by A.R.C International of Char- dut disclosed m U.S. P«t. No. 4.821.672 entitled **Doc- 

lotte. K.C and sold under the name *'PRiNTMA5- tor Blade Assembly Whh Rotary End Stah and Inter- 

TER" having an enj^ved eertmic or chrome outer changeable Httds**, the disclosure of which provides 

pertpherul surface 701 is dengoed to pick up a predeter- detaili cenccmieg the end seal nructore and operation 

tninad uniform thickness of liquid coating material or J5 of a pickup roUcr and reservoir usable with the present 

ink from the reservoir 66. and then uniformly transfer invention. According to an impormni feature of the 

the coming material to the support surface of the appU- present invention, however, the doctor blade reservoir 

eator roUcr 42. To effect roution of the pickup roller 66 is not preasuriged as tauf^t by the prior art. Instead 

61, a siuuble motor 80, herein a hydraalic motor, is coating liquid or ink is supplied to the doctor blade 

atuchcd to one of the side £nmes 62 and eoupied to i 40 r«scrvoir 66 by the suctian Oow produced by the pump 

suitable bydraobc fluid source (not shown) through 112. In this anangessent, the sticdoa pump 212 applies 

fittinp 81A, 81B. Attached to the output o^ the motor a vacuum or lucdon force m the raervoir which draws 

80 is an output gctr which is drivittgly coupled through liquid material L from the supply ibsough the supply 

a duffer gear 82 and a aeries of idler gears 83 each conduit 114 to the reservoir and draws oeen liquid 

mounted on stub axles 84, to a drive gear 86 atsaehed to 4S matenal L from the doctor blade rmrvoir 66 through 

the end of a shaft 88 on which the pickup roller 68 is the return eoftdult 116 into the rtmoie reservoir 102 at 

concentrically mounted The shaft 81 of the pickup a rate which k greater than the rate that Uquid Mymg 

rDllcr68is,intum,jottraalcdateacheodtothcbmekett material or ink ia being supplied to the doctor blade 

64 through a releasablc seoidrcular collar 90 attached reservoir through the sspply coaduir 114. Because the 

by bolo 92 to the bracket Heron, tbt axle of the ten&l- ^ suction rctun (low nte is greaier than the supply flow 

nal idler gear, designarwl S3', also serves as the shaft 72 rate, a positive prouorv eoodition wiihan the doctor 

for pivotaliy mounting the support bracket 64 to the • blade reaervoir is avoided and a below atmospheric 

side frame 62 so tlut when the bracket is routed about vacuum preaaure level is provided 

the shaft, the termioal idler gear rcmaisi engaged with Refemz^g to FIG. S, FIO. 6, FXO. 7 and FIO. 8. the 

the drive gear 86 of the pickup roller 6L js liquid material is delivered mto the lower region of the 

In this instance, u can best be icen ia FIG. 4. the doctor blade reaervoir 66, tod is withdnwn from the 

pickup roller 68 has a peripbanl surface portios 68P doctor blade reservoir near aa upp« regioo of the 

which projcem radially into the reservoir 66 containing chamber through the futon ooaduia 116A, ItfB. The 

the supply of ooaiing matenal or ink. A pair of upper liquid level elevation of the recnn poet is preferably 

and lower inclined doctor blades 94 and 96 aaichad to 60 4glect*d ta piwui^ f/^ y^ mulf T* ^ liT"^ 

the doctor blade head 98 on shoulders 96A, 98B engage ing material or ink in move than about half of the doctor 

the roller surface to doctor the eieeai liquid costwg bUde chamber, thereby fatsuring that the cngruved sur- 

materini or i&k picked up from the reservoir by the &ce of the pickup roller 68 will be thoroughly wetted 

eogruved surfaot 70 of the roller. The reaervoir civity by the coating material or ink L n tt tuns through the 

66 herein is formed within an elongated doctor blade 63 doctor blade chamber 66. TKe rttervoir 66 is bounded 

head 98 having a generally Oshaped cross-section with vertically by lower and upper doctor shouidm 

an opening 100 esending loogxtudinally along one side 98A, 98B. Accordingfy, the rerun ports U6F. tl6Q of 

being the pickup roller 68. The reservoir 66 sssupphed rctun lines 116a, U6B are located at a liquid level R 
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iniemediate the lixnics established by the lower and 
upper chouldett. Any eicess liquid oo&ting material of 
ink whach nses above the kquid level R of the return 
poru will be suctiooed away by the pun^p lU. 

Ii will be appreciated tfaar the supply pump UO U 
optional and that the suctioo eircaiatton tystem can be 
operated effectively with only the lingle suction pump 
lU as shown in FIG In the singic pump coaOgura- 
tiofi. It may be Aeceasary to prime the sopply coaduit 
U4 to obuin utufaeiory operatioo. Ttt two pvmp 
ifnagemeiit u shown in FTC. S ti preferred for those 
mnallatxons in which the supply dram 102 is located ae 
a diataaee that is too br (mm (he preu to achieve ade- 
quate auction fiow. The auxiliary supply ptuop 110 
providea pocidvf flow input to the doctor blade reser- 
voir at • fixed flow rate. The retun luedon pomp lU 
has a Caster tuetioo flow rtte thin the supply flow rate. 
Co n sequently, a potreive pressure buildup in the doctor 
biade reservoir cannot occur. By utiliziag two pumps as 
•howB in FIG. 5» the liquid level within the doctor 
blade chamber M caa be closely controlled, without 
positive pressure buildup, thereby reducing leakage 
through the end seals. 

Referriag to FIG. it will be appreciated that the 
doctor blade chamber 66 Is maintained at a preuure 
level below atmospheric by the suerion acdoo of the 
TttUTD flow pump 21Z Tlie ooatmg liqttid L rises to the 
liquid Icvd of the renira port R and is drawn off lamc^ 
difttely by the suction pump tU. Addstiooally. air 
within the doctor blade chamber 66 ts also evacusted« 
thereby reducing the doctor blade chamber pressure to 
a level below atmospheric This aegative preasore dif* 
ferentiai condition opposes leakage of coatiAg iiqtiidlL 
through the esd seals. Since the daetor blade chamber 
66 is not podtxvcly presauhzed, the end seals are oper* 
ated nnder favorable pressure dtfTercntui conditioDS, 
thereby extending their useful lifetime. Moreover, the 
negative pressure difTerentul doctor blade assembly 
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will accommodate a pickup roSer having a chipped 40 and scope of the mveniion. 



According to another feature of the investioo, the 
vacuusv^suction Ime 122 is coupled to a vacoum switch 
132. The vacuum switch 132 has a conductrvc, movable 
diaphragm IM which moves into and out of electrical 
contact with switch electrodes 132A. 132B. That is, the 
diaphragm 13d is puUed out of contacting engagement 
with the fwiteh electrodes 132A, 132B when the vecu- 
ttm/suctioo level in the doctor blade chamber 66 is 
below a predetermined level When the pressure level 
witfaiA the doctor blade chamber 66 nses above that 
preset level, for example in response to leakage of air 
through the cod seals or aroc&d a worn doctor blade H 
the vacuum force within the vacuum efaambcf U2C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch dement 134 to engage the switch elec- 
trodes 132A, 132B. 

When switch dosnre occurs, electrical power is ap- 
plied to an anOto trmnsducer 136 from a power source 
131 Electrical current is conducted through the pneu- 
maoc switch 132 to the audio transducer 13tf through 
power eondoeton I4a UX According to this arrange- 
meat, the pran operator will receive an audible aien as 
soon aj die suctxoa/vacuum pressure in the doctor 
blade chamber hses above a safe opcrmting level, 
thereby signaling wear faflore of the doctor blades aad- 
/or an impending fiulure of the end seals. 

From the foregoing, it shonld be apparent that the 
coating apparanis 10 of the present mveimen provides a 
highly reliable, afTective and ecooomical u-ltne appara- 
tus for applymg coatiBg material to the freshly printed 
sheett 1ft in a sheet-fed, oSsaA romry printing press 12 
which allows the final printmg station to cootinne to be 
ased as a print station, yet which does sot require any 
substantial pras aodificitiaD or the addition of a sepa- 
rate timed applicator roller. While a partscolar form of 
Che present inveniioo has been illustrated and described 
it should be apparent that variations and modiftcanoos 
therein can be made without departing from the spirit 



corner, which would leak under posiuve pressure coin 
dirions, bat does not leak because of the negative pres* 
sure reservoir condition established by roctioa flow. 

It is usefoJ for the prcu operator to have an advance 
warning of an impending end seal bilare. With advance 43 
owning, the pros operator can schedule repair aad/or 
rtpJacemcnt of the doctor bUdes and the end seals at a 
coovaweai time, for example between press runs or 
before undertakiag the ncxc printing job, Apparams for 
monitoring the fuettOA/vaeuom condition within the 50 
doctor blade chamber 66 is provided by a pnenaiic 
sensor dreuli UO u shown in HO. 9. The pociunacic 
seaaor csrcuit 130 isdudes a poeoma&c sensor lies 122 
which is coupled in Rtdd communication with the doc- 
tor blade chttnbcr through a vacnnm tensor bore 124 55 
formed through the upper doctor head shoulder 988. 
The vicuum sensor line 123 is coupled 10 the sensor 
bore 124 by a threaacd fioiAg 124 

Coniittnoua moaitoruig of the vaenunx/ructiott ceadi* 
tion within the doctor blade chamber 66 is provided by to 
a vacuum gaoge Uft which can be of any eoaventsooal 
design, for example a Bourdon g&up which b eali* 
brated for dry air and coven the range from about xcro 
to about twenty torn. The vactmm gauge 121 is cou- 
pled into the sensor Jiae 122 by a tee coophng 130. 65 
According to this anrangesent, the press operator re* 
ceivcs a eontinooua visual of the vacuum/- 

suction coftditioD within the doctor blade chamber 64. 



What IS claimed is: 

1. Apparatus for applying liquid materiaJ firom a sup- 
ply to e picknp roUer ooapriaog in combination; 

a doctor blade head having an elongated reservoir for 
receiving liquid material from the supply, said doc- 
tor hlade hMd being adapted to extend m parallel 
with the pickup roller in an operative position with 
a portion of the peripheral smfaee a£ the pickup 
roller ancnding into said reservoir for westing 
contact with Htpnd matciial ttmtainad therein, and 
two doctor Mades attached to said doctor blade 
head for csg^goent against said pcriphenl sur- 
face in the opemdvt position; 

a supply conduit cotknectmg said supply in flow com- 
municatian with said rentrvoir; 

a return conduit oonaoeting said rocrvoir in flow 
eommumcattoo with siid supply, and, 

a iSm pump oonpled in leriea flow relation with said 
return conduit foe inducing suction flow of liquid 
maserial torn said reservoir through said rccttm 
conduit into said sapply. 

2. Apparatus as defined in claim 1, indndin^ 

i second pomp oovpled in acnes flow reiacioo with 
said supply crmrtint for pumping liquid maretial 
from said supply to said reservoir. 

3. Appannu as dcftoed in claim 2» wherein the cuc- 
tioa retun pnmping rata of said first pump is greater 
than the simply pqmpwg rate of said seeond pump. 
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4. App«r«ttti ai deBfied ts dum t s^d doctor blade 
bttd having &nc ud second ihoulders Comiag lo«««r 
sid upper liquid level bouitdanes for aud reservoir, 
respectively, wherein cbe renim M&doit u coupled ia 
flo^v comasunicarton with mid resefvcnr at i liquid level 3 
location disposed intensediau the liquid level bound- 
anec enabUshcd by aaid first and second shoulderv 

5. Apparatus as defined in claim 1, wberem the renim 
conduit is eoupI«d in flow mmmnaintion with mid 
reservoir at a fim H^nid level loetiioo and tbe supply lO 
conduit ia eonpled in flow comaunieadoo with said 
reaervoir at t second liquid level locscion, tbe fim liq- 
uid level toentiOB of tbe recum conduit being higher u 
elevation than the second liquid level location of the 
supply coodoit when tbe doctor blade bead is in tbe I5 
operative posioon. 

6. Appantni for ipplying Uqoid materia] from * sup- 
ply to a pickop roUcr comprising, in combination; 

aa tlongated doctor bind* head hAving u dongatcd 
caviry formed therein dcAnmg a recervoir for re- 20 
cdving liquid material firom the tupply, said doctor 
blade head being adapted to otend \n puallel with 
the ptcicup roUer m an opencive positioo with a 
portion of the peripheral suifaee of the paelcup 
roUer extending into said cavity far wetting 25 
conttct with liquid material contained ibercia, and 
a pair of doctor blades disposed on opposite sides 
of said cavity and extending tbe length thereof for 
cagagemem af aiskt the peripbcnl surface of tbe 
pickup roUef ia the operative poiitiott; and, 30 

meana coupled to said «^^y and to said reservoir for 
ioductog flow of liquid material (rom said supply . 
into said reservoir and for rctunung acm liquid 
materia) by suction force from said reservoir to said 
•upply. 35 

7. Apparatus as defined in daim $, said inducing 
meaiu comprising: 

a supply oondntt connecting said tupply ia flow com* 
muaication with aatd reservoir; 

a retttxiD conduit coaneeti&g said reservoir ia flow 40 
commsnicazioB with sud supply; ind. 

a &m pump coupled ia series flow rdatioo with said 
return conduit for inducing tuction flow of liquid 
material from said wpply through said supply con* 
dut into said reservoir, and for '****"^itg luciioA 45 
flow of liquid material (ram said reservoir through 
said return conduit into said supply. 

8. Apparatus as dcflaed in claim 7, mid mcaas mchtd* 
ingi 

a second pump eonpled in tcria flow rdistion wish SO 
aatd supply eoadtat for pompiag liquid maicsini 
from aid supply «q said reKrvotr. 

9. Apparatus u defined m claim t. whsrets tbe sue* 
tioo renira pumpmg rate of said firv pomp m greater 
than the supply pumpmg rale of said second pua^ $5 

ItL Appsratus as defined in elatm ^ said doctor blade 
head having flrst and second shoulder* fonnittg lower 
and upper liquid level boundaries for mid rcKrvoir, 
respectively* wherein said meaas for mdudag suction 
flow inrlades a tetuni conduit coupled in flow commu- 40 
oseadoa with said reservoir at a liquid tevd kicacioQ 
disposed iacermediate the liquid level bouadanes esu^ 
Ushed by laid first and second sboulden. 

IL Apparatus for applying hquid material from a 
rapply to a pickup roUer comprising ia combinanon: ti5 

a doctor Made head having an elonfatad raservoir for 
rveeivug liquid material from the sopply, said doe- 
tor blade bead bcsag adapted to encnd » parallet 



with tbe pickup roller ir an operative position 
1 portion of the periphenl surface of the pickup 
roDer extending into said reservoir for wetting 
conuct with Uquid material contained tbereia* and 
rwo doctor blades anached to said doctor blade 
head for engagement against uid peripheral sor- 
face m the opencjve position; 
fini means coupled to said supply and to said reser* 
voir for pumping Uquid material from said supply 
into said toervotf; and, 
second meaas coupled to said reservoir and to said 
supply for inducing sacuon flow of hquid material 
from said reservoir into said supply. 
11 Apparatus for applying Uquid material from a 
supply to a pickup roller compnautg in combmstion: 
a doctor blsde bead having aa dongtted reservoir 
chaaaber for receiving liquid material from the 
supply, said doctor blade head being adapted to 
extend in ptraUet with the pickup toiler in an oper* 
ativc position with a portion of tbe peripheral sur* 
face of the pickup roller exteadiag into said reser- 
voir chamber for wetting contact with Uquid mate* 
lial contained therein, and two doctor blades ai« 
tacbed to said doctor blade head for engagement 
egaiast said peripheral surface in tbe operadvc 
poution; and« 
a suction pomp eoupled to said reservoir asd to said 
supply for iadnciag ruction flow of liquid material 
from said reservoir to said supply. 
13. Apparacua as defined ia claim U. including a 
pneumatic sensor conduit coupled to said reservoir 
chamber for sensing the au vacuum pressure within said 
tcscrvotr chamber, aad a vacaum gauge coupled to said 
•cnsor conduit for providing a visual indicacioa of air 
vacaum pressure ta said reservoir chamber. 

U. Apparatns u defined m claim 12, including a 
pseumatic sensor conduit coupled to said reservoir 
chamber for seosiag the air vacuum pteaure within said 
reservoir chamber, a vacutim responsive switch haviog 
a iCBsug chamhrr coupled to said sensor cooduic and 
twitch electrodes aad an audio tnnsdocer electzicaUy 
cooneccad to said switch electrodes for making and 
breakiag as electrical orcnit from a power source to 
aaid audio traasduoer. 

IS. Xo a sheet^ed, offset rotary priniiag press of the 
type iftchidiBg at least one priatiag station having a 
hUttket eylinder and en tmprcnon cylinder disposed 
for priating ink onio sbecss pewiag tberebctweea, aad a 
delivery conveyor system for puUmg freshly printed 
sheets from the impression cyhader and tnuMporosg 
the primed sheets toward a sheet delivery stacker, the 
delivery conveyor system taclodiag a delivery drive 
Shalt ditprMl adjacent to aad eianding paraUel with 
the oBpieisien eyiiader and dnvesi in limed syaehco* 
aous ndatioo with the impmsioa cylinder, tbe improve^ 
meat comprising: 
a delivery cylinder mounted onto said delivery drive 
shaft aad having aa outer penpheral support snr* 
face adapted to engsge and support a sheet being 
traasponed by said dchvery eoaveyor system;* 
a coatiag apparana iadtidiag a supply of hquid mate- 
rial, a rotaiable pickup roller having an outer pe* 
riphoil surface of substantially cylzadrical shape, 
aad tseans for applying a eoatsag of liquid aaMnal 
from said supply onto said outer peripheral surCace 
of said pkkup roller; 
meaas for mouaimg said coating apparaiui to the 
press adjscent said delivery cyboder with a portion 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



Woo 1064 



/20'99 FRI 16:38 FAl 21i 



0011 



WORSH.\M FORSVTHE 



QllOO 



13 



5,207,159 



14 



Zpfly Wlied «to the p«tphenl -^^^ , 
SJfiSddWBy eyfader «d 10 «Md &«Wy pn»««l 

rlSfarMBrivtoi liquid «no*il fiom uia wpply, 
!S P«Bd with «k» piekBP 10 

2S «d two doctor blula Mwh-jd » «d 

SSJ^'SSTo l»Bh*e «oo« of 
material andied oo» ini periphefil SBtfco. from 

said rBservoir, _ 

nJiicatioii wi A . ^ ^ 

. r«n« cooduit coiuMims «id reitfvoir » fk>w 

commuiiiatioD with nid supply; lad. 
. fim pu»p ooupkd in flow reUdon >j«^ 

ncnn eooduu for mdwnf socoom (low rett» ot 

]iqad mii«a»l from sad ra«rvctf to the name 23 

lilinS^^provcoenl « lot forth to ctaim 

rtr«tt of wd deliv«y dnv. shaft « iht Art«MOf 
timvd of Mid ihem doring tnasport W «Md delivery 30 

"^."^SL S5t««t set forth in cUi» U Wud- 

second pomp co<^ « icries Cow retotioa wW> 

nmote svpply to old nscrvoir. 

the luctk* rctuni flow rrt* of Old fim pmnp a r e«a 
then th« positive prwnire capply tiow f«e of ««d icc- 

**^9^SrafflfOven«ieitelfefth in dean IS, wherein 

th« xtxm ooodnt ii coopkd in ^^^"^^^ 
with Slid rnMTVoir at 1 6i* fiqxW levd lo«^ 

supply condnii is coopkd in flwoo«»«^^ 

IS^>«voirai.«condlk^ 

llmud tevtl location of the rettre coodaii bein| higher 

SK tbe second liquid kval toctiion of the ^ 

blanket eyhader and an Uh»™ ^" ^ kSLSml 
for prindag wrt ah onto iheeei paasmg ^'**^!r^r!; 

•nmn SBncod aloog the cfaaaa. the •npp*'."™ 
"J'^S-il Srf rSvoT drive ihift 

^TSKiTcJSSff m^iSd to say delivay drive «5 
•SU^S^iproctewh.^ 

omer ooinhmi «PPO« covered hy a 

So^lSTwaSig blanket adapted to »gafe tnd 



35 



40 



support the wei ink ride of a ibeet being tr«s. 

-PPly of moid nute. 
^ a rcSauAU pi^ roller havug an oui« pe- 

i^^ttw for applying liquid mateful from »id 
^Tomo said peripheral lurf^se of a«l pickup 

m^or monntiog «aid ^^l/^^^^^ 
vnas adjacent the deUvery cylinder, with a portwn 

engaged with iM delivwy cyhndcr. wbejthyhq- 
Sd^tterial doctor«S onto penphenl turftoe 
"said pKtop roller b tranafenod to s«d ddivery 
cWiadff and to iaid frerfiiy pnsMd ibeet; 

saU eotfing apparatw inchiding an dongatcd mcr^ 
^o^Mttining Uquid maieriaL leid reeervoir bemg 
disooacd to extend paraOel with said pidcap roUer 
- • of said peripheral fuxfacctuending 
m coooet with liquid material 

^»nA two docwr blades atteefaed 

w said Tcaovoir and cngagiog said peripheral sor- 
fcce; aaid doctor bUdcs acting to limit the amonnt 
of fiqmd ooating material applied onto said penpb- 

eiil swftce firom said reaervoir 

a wpply condott connecnng aaid sopply in flew ««• 

mim fi-^ti/iw with sod reservoir; , ^ 

a retnm candidt conaectmg aid reservoir in flow 

Luui raram with said tupply; and, 

• fim pump coupled in aerios flow reladoB with sa>d 

rena coednsi for indudng soctioo flow retnm oi 
Uqoid aaieiial Am mid reservoir to said supply- 
tL A sheot^ed. olliet w««y Parting preab^^ 
.t least one printing station havuM^^ 
ADd an imprtflon cylinder d isposed pnmmg 
wet ink onto sheecs passing therebetween; 
a delivery conveyor system for poliAC fr««ly 
^^heeia from the inqmsioo cylinder and 



the printed iheem toward a sheet de* 
r. the ddivery syAcm aelodiag a de- 



livery drive stiift; ^„ 
a delivery cylinder aotrntad to lasd debvwydnve 
sh^ and havag an ooter peripheral mpport sni^ 
&oe adapted to engage and aoppoct a sheet being 
tsaaspocted by sM dettveey conveyor system; 

riSTrotttiile pickop roller having an ewer pe- 

mpply osto the peripteral fttrfaee of aid picknp 

^^^iot mmm**"! aid eoahng appantos to the 
BM adiaeent said ddivery cylinder, wKh a por- 
ofasirpaiphexal sortsM of said pldo^ roller 

MBged wtS^dddivery cytedcr. wheraby ttq- 
^ naienal apphed to ^J^^^^ ^'^^Tf^ 
said piek^ roDar m tranrferted to said debvery 
cyla^ and then to said freshly 



id f rr*^f appnratBs inctaamg an o nny^' Mi - 
^ eontaiaiDg hqrid aaiexial, aid rssefvdr bag 

SS^nortion of aSTperiphenl sarto extending 
tothTrS^baSSaw^ 




to so 

Ihcn, said dooor faiades 
of Uquitf coalag 
oil sorfM from said 



^ ptfipheral uff- 
(0 limit the amonst 
saidp0Tpl^ 
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[57] ABSTRACT 

.A coatmg apparatus for use in a sheet-fed or web-fed. 
offset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed. sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying iiqmd 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft Liquid 
material is circula ted through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch apphes elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition. 

10 daiiaa* 9 Drawing Sheets 
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carried out after the final ink printinR has been pcr- 

COAITNC APPARATUS FOR SHEET-FED, formed, most desirably by an in-hnc coating apoUcation 

OFFSET ROTARY PRINTING PRESSES 

DESCRIPTION OF THE PRIOR ART 
CROSS REFERENCE TO RELATED 5 Various suggestions have been made for applying the 

APPLICATION coating as an in-line press operation by using the final 

This is a continuatioD of application Scr No printing station of the press as the coating applicanon 
07/879,841, filed May 6. 1992 now U.S. Pat No* cMmplc, in U.S. Pat. Nos. 4^70.483, 

5,207.159 which is a continuation.in.part of application ^»^5,414 and .4,779,557, there are disclosed coating 
Ser. No. 07/752,778 filed Aug. 30, 1991 now U.S. Pat apparatus which can be moved into position to aUow 
No. 5, 1 76,077. ^ blanket cylinder of the last printing station of a press 

to be used to apply a coating material to the sheets. In 
FIELD OF THE INVENTION U.S. Pat No. 4,796,556, there is disclosed a coatmg 

This invention reUtes to sheet-fed or web-fed, offset aPP"*^ can be selectively moved between the 
rotary or nexographic printing presses, and more par- cyhnder or the plate cylinder of the last printing 

ticulariy, to a new and improved apparatus for the in- ^^^^ °' ™ ^ can be used as a 

line application of protective and decorative coatings or stauon for the press. 

inks to the printed surface of freshly printed sheeu or Suggestions for overcoming the problem of the loss 
y^^^ Of a prmtmg station when coating is desired have also 

20 been made, such as that set forth in U.S. Pat. No. 
BACKGROUND OF THE INVENTION 4,934.305 which discloses a coating apparatus having a 

Conventional sheet-fed, offset rotary printing presses '^!f*" appUcator roll^ positioned to apply the 
typically include one or more print^sLtions though « ^ ^F"^ S^.^^.^ 

which individual sheets are f^a^printed with wet „ on the last impression cyhnder of the press. Th^^ 
inlLAftcrfinalpnnriag.thesheets.refedbyadeUvery " to aUow the pnnDng station to be operated s^^^ 
conveyor systci to^delivery end of the pre^ wh^ "^^'^^nfx^ apphcanon sunon and a coating 
the freshly printed sheets are coUected and stacked. In ^^^^ ? 5? P"?'"^ umt capabihty 

a typical sheet-fed, offset rotary pnnting press such » results. Another approach to providmg a coatmg station 
theHddelbergS^edmastcrhniof^^^ ^ without losmg the prmtmg capabibties of the last print- 

conveyor syJLm^udes a p«r ofSo^ Sp2^ ^ f f^^**^ * ^""^ separate coaffiig umt 

chains carry^paced \zx^rdispo^^P^^ downstream of the to prmUng stauon so^ 
and grippeHhidi are used toS^ pSTfre^ mgisappUedtothesh^afte^ 
nrmt«) tWf ;^^.^JiLrl\ v a ^ ^^^^J the sheets have reached the sheet dehvery stacker. Such 

!w™[^K r^.^ ^^^f and convey ^ ^ ^ ^gg^xtd m U.S. Pat Nos 4.399,767 and 
the sheets toward the sheet dehvery stacker. The gnp- 33 4 70^ 601 

per chains are driven in prcdsdy timed relation to the ' Conventional coating apparatus which is operable as 
imprwsion cyhnder by gnppar cham sprocket wheels ^ j,,^ operation uSanl^r^v^Sm^^ 

which are laterally spaced between a delivery drive roUer. with the h^a,a^^g^" ^^io^Z 

f^^^nn^J^^^S!^^ ^""^^^ « <*^^ Wade assembly includes an elongated housing 

sS^^^^ i«w n J? r^^^"^ * ^«^oir chamber extending the length of the 

J^w^J^ "^"^ f ^ 7^ ^"^^ P^r* for holding a volume of coatmg liquid in 

typiaUly remain wet and tacky for some tmie after wetting contact with the circumferential surface of the 

^^'^^'^T^^^'^^^'^^'^' ^*"f^ A P*^' of circumferentiaDy spaced doc- 
the w«mkedsur^ of the freshly pnnted sheets IS not 45 tor blades extend longitudinally along the^^oir 
marked or smeared as the sheets are transferred from housing on either side of the chamber. The doctor 
one prmtmg sution to another, and through the deliv- blades are angled langentially toward the transfer roUer 
ery systCT to the sheet dehvery stacker. The printed surface, and seal the reservoir chamber against the rol- 
surface of the paper dnes leUnvdy slowly and can be surface and wipe the roUer surface to deposit liquid 
smeared durmg subsequent processing, particularly 50 in the cells of the engraved transfer surface, 
when the prmted sheets are stacked. In order to mini- The reservoir chamber is pressurized with coating 
naze smearmg. a dryer may be moonted along the deliv- Uquid, which is pumped from 9 remote supply drum 
cry path of the printed sheets, or an anti-of&et spray into the upper region of the pressure chamber. After the 
powder may be sprayed on the printed surface. pressure chamber fills to a certain level, it is returned to 
In some prmtmg apphcauons, it is desirable that the 55 the remote drum by gravity flow. Occasionally, the 
press be capable of applying a protective and/or deco- doctor blade reservoir chamber becomes completely 
rative coating over all or a portion of the surface of the filled with the coating hquid when the volume of coat- 
printed sheets. Typical coatmg solutions include var- ing Uquid bcmg dehvered to the doctor blade reservoir 
msh, lacquer, dye. moisturizers and ink. Such coatings chamber exceeds the gravity flow return rate. The posi- 
typically are formed of a UV-curable or water-soluble 60 tive pressure may cause the seals at the ends of the roller 
resm applied as a liquid solution or emulsion by an to leak, allowing the coating liquid to drip onto the 
applicator roller over the freshly prmted sheeu to pro- floor or onto adjacent press parts. Occasionally, the 
tect the ink and improve the appearance of the sheeu. coating Uquid may be slung from the roller onto adja- 
Use of such coatings is particularly desirable when cent press eqmpment and operator areas. Moreover, the 
decorative or protective finishes are required such as m 65 buildup of positive pressure within the doctor blade 
the production of posters, record jackets, brochures, reservoir chamber accelerates the wear of the end seals, 
magazmes, foldmg cartons and the like. In cases where It will be appreciated that the transfer roller may be 
a liquid coating is to be applied, the coatmg operation is operated at high speeds, for example, on the order of 
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1,000 linear feet per minute, and that the end seals of the drum and thereby creating a positive pressure wndition 
doctor blade assembly will tend to wear quickly. The within the doctor blade reservoir, circulation through 
end seal wear is accelerated by the buildup of positive the reservoir is induced by suction flow provided by a 
pressure within the doctor blade chamber. Low volume suction pump having an input connected for drawing 
dnp leakage CM be collected m a dnp pan or catch tray, 5 coating Uquid from the doctor blade reservoir, and 
but as the «id seals wear, the c^tmg hquid be ^^^^ ^ 

slung from the transfer roUer, thereby <^usmg a difficult ^ote supply drum, ratherTban by gravity flow return, 
cleanup problem. When ^ occurs, the press must be As a result of the suction flow ar^ei^t. the Uquid 
shut down the doctor Wadehead mim be removed, and ^ ^rawn from the remote supply drum at a 

theendseah replaced Thestepsofrebuildmg^^^^^^ 10 rate than the rate of withdraw^ of ^Uquid 

mg the end seaU and reahgmng the doctor blade head ^,^^.1 by the pickup roUer. and a substanokUy coo 
causes an unacceptable amount of press downtime. ... , f , i • j " . .„ "^^^ 

One approachfor overcoming Sie problem of end "^^^^^^ Uqu«i matenal wiU ahvays be present 

seal weai is to provide staoonai^ end seals which are r^oir. A benefit of the suc- 

mounted on the press frame, and which bear in sealing 15 '^^^ anangem«it is that a positive pressure buildup 
engagement against the ends of the transfer roUer, so 1°^ ^e doctor blade chamber. More- 

that the doctor bl^e head may form a seal with station- ^"f"' mztenal which rises above a predetermined 
ary seals rather than with the dynamic seals carried on " reservoir by 

the transfer roller. Another approach is to use rotary suction pump, and is returned to the remote drum, 

end seals which include an end plate which is resiiienUy 20 Consequently, the end seals are not subjected to high 
engaged against the end surface of the transfer roller, pressure differential conditions. Instead, the suction 
with a seal member being secured between the end plate arrangement produces a negative pressure differ- 

and the end portions of the roller by quick removal e&tial with the doctor blade chamber being operated at 
mounting lugs. & level below atmospheric. Under negative pressure 

While the foregoing mechanical approaches to limit- 23 conditions^ leakage of coating Uquid is virtually non- 
ing end seal wear and thereby avoiding leakage have existent, and the operating life of the end seals is sub- 
been moderately successful, and some arrangements stantiaUy increased. 

have reduced downtime by quick change mounting Accordingtoanother aspect of the present invention, 
features, the end seals nevertheless are still experiencing visual and audible alerts are provided by a vacuum 
accelerated wear and early failure, thereby causing 30 sensor Une which is coupled to the vacuum space within 
frequent replacements and unacceptable downtime for the doctor blade chamber. The sensor Une is coupled to 
correction end seal leakage. a vacuum gauge which provides a visual indication of 

OBJECTS OF THE INVENTION ^ swtion pressure within the doctor blade chamber. 

A vacuum sensor switch is also coupled to the chamber 
Accordingly, there exists a need for a new and im- 33 for selectively applying electncal power to an audio 
proved in-Une coating apparatus for use in a sheet-fed or transducer when the pressure within the vacuum cham- 
wcb-fed, offset rotary or flexographic printing press for ber rises above a predetermined safe operating suction 
applying a protective and/or decorative coating to the level. 

printed surface of freshly printed sheets which does not other features and advanuees of the present inven- 
require any expensive or subsontial press modification 40 wiU become more apparent from the foUowing 
or r«^t m any impairment of normal press operating detailed description taken in conjunction with the 

3rt!fo^^^ pTrisitTofth^^^^ 

uoa is to provide a new and improved m-line coatmg . 

and/or inkmg apparatus of the character described 45 BRIEF DESCRIPTION OF THE DRAWINGS 

which achieves a reduction in end seal leakage. «- * ^ ^ 

' FIG. 1 IS a schematic side elevational view of a sheet- 

SUMMARY OF THE INVENTION fed. offset rotary printmg press havmg a coating appara- 

The present invenaon provides a new and improved ^J=»*>od5^g the pr^t invention; 

in-Une doctor blade apparatus for applying a protective 50 " ^"^^ fragmmtary side elevaoonal 

and/or decorative coating and/or inking to the surface "^'^ substantiaUy withm the circular area desig- 

of freshly printed sheets in a sheet-fed or web-fed, offset ^ si»owing the coating apparatus 

rotary or flexographic printmg press which is highly P''»«nt mvention durmg coating operation; 

rchable and effective in use. yet which does not require ^ *° enlarged fragmentary perspective view 

any expensive or substantial press modificauon or result 55 **>o^8 out side of the coatmg apparatus mounted in 

in any impairmem of normal press operating capability. ^ illustrating the fluid path of coating mate- 

The reservoir of a doctor blade head is suppUed with * remote supply drum to the doctor blade 

coating material from a remote supply drum. To insure reservoir of the coating umt^ 

that an adequate supply of coatmg liquid is always prcs- FIG. 4 is an enlarged fragmentary sectional view 

ent within the doctor blade reservoir, the coating mate- 60 substantially along the line 4—4 of FIG. 3; 

rial is drawn from the remote supply drum and is ciicu- FIG. 5 is a simplified flow diagram which illustrates 

lated by suction flow, constantly through the reservoir. a dual pump arrangement for circulating coatmg Uquid 

In contrast to the convenoonal approach of positively ^rom a remote supply drum to the doctor blade reser- 

pressunzing the doctor blade reservoir with Uquid coai- voir and return; 

ing pumped from the remote drum to the reservoir, the 65 FIG. 6 is a simplified flow diagram which iUustrates 

coating material is instead circulated through the reser- a single pump arrangement for circulating coating Uq- 

voir by sucuon flow. That is, instead of charging the uid by suction flow from a remote supply drum to the 

reservoir with coating Uquid pumped from the remote doctor blade reservoir and return; 
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FIG. 7 is in enlarged fragmentary perspective view 
of one end portion of the doctor blade coating apparatus 
of the present inventioa; 

FIG. 8 is an enlarged sectional view taken substan- 
tially along the line S— 8 of FIG. 7; and, 5 

FIG. 9 is a view similar to FIG. 8 which includes a 
suction pressure sensing drcnit for providing a visual 
indication of suction pressure and an audible alert when 
the suction/vacuum pressure inside the doctor blade 
rises above a safe operating level, thereby signahng an 10 
impending end seal failure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, the present 15 
invention is embodied in a new and improved in-line 
doctor blade apparatus, herein generally designated 10, 
for use in applying a protective and/or decorative coat- 
ing or inks to the freshly printed surface of sheets 
printed in a sheet-fed or web-fed» of&et rotary or flexo- 20 
graphic printing press, herein generally designated 12. 
In this instance, as shown in FIG. 1, the doctor blade 
coating apparatus tO is illustrated as installed m a four 
color printing press 12, such as that manufactured by 
Hddelberger Dmckmaschinea AG of the Federal Re- 25 
public of Germany under its designation Heidelberg 
Speedmaster 102V (40"), and which includes a press 
frame 14 coupled at one end, herein the right end, with 
a sheet feeder 16 from which sheets, herein designated 
18, are individually and sequentially fed into the press, 30 
and at the opposite end, with a sheet delivery stacker 20 
in which the finally printed sheets are collected and 
sucked. Interposed between the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
sheet printing stations 22, 24, 26 and 28 which can print 3S 
different color inks onto the sheets as they are moved 
through the press 10. 

As illustrated, each of the printing stations 22, 24, 26 
and 28 is substantially identical and of conventional 
deugn, herein mcluding a sheet-fed cylinder 30, a plate 40 
cylinder 32, a blanker cylinder 34 and an impression 
cylinder 36, with each of the first three printing stations 
22, 24 and 26 having a transfer cylinder 38 disposed to 
withdraw the freshly printed sheets firom the adjacent 
impression cylinder and transfer the freshly printed 45 
sheets to the next printing station via a transfer dr\mi 40. 
The final printing sution 28 herein is shown as equipped 
with a delivery cylinder 42 which functions to support 
the prmted sheet 18 as it is moved from the final impres- 
sion cylinder 36 by a delivery conveyor system* gener- SO 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 as shown in FIG. 2 
is of conventional design and includes a pair of endless 
delivery gripper chains 46, only one of which is shown 
carrying at regular spaced locations along the chains, 55 
laterally disposed ghpper bars 48 having gripper ele- 
ments 50 used to grip the leading edge of a sheet 18 after 
it leaves the nip between the delivery cyhnder 42 and 
impression cylinder 36 of the last printing sution 28. As 
the leading edge £ of the sheet 18 is gripped by the 60 
grippers 50, the delivery chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet deUvery stacker 20 where the 
grippers release the finally printed sheet 

The endless delivery chains 46 are driven in synchro- 65 
nous timed relation to the impression cylinder 36 by 
sprocket wheels 52 fixed adjacent the lateral ends of a 
delivery dnve shaft 54 which has a mechanically geared 



coupling (not shown) to the press drive system. The 
delivery drive shaft 54 extends laterally between the 
sides of the press frame 14 adjacent the impression cyl- 
inder 36 of the last printing sution 28, and is disposed to 
be parallel with the axis of the impression cylbder. In 
this instance, the delivery cylinder 42, which is con- 
structed to allow adjustments in diameter by suiuble 
means, is attached to the deUvery drive shaft 54 so that 
the dehvery cyhnder is also routed in precise tmied 
relation with the impression cylinder. 

In this respect, it is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing sution 28 by 
the ghpper 50 canied by the delivery chains 46, the wet 
inked surfaces of the sheets face the delivery drive shaft 
54 and the sheets must be supported such that the ink is 
not smeared ss the sheets are transferred. Typically, 
such support is provided by skeleton wheels or cylin- 
ders mounted to the press delivery drive shaft 54, or as 
is now more commonly used, net equipped delivery 
cylinders marketed by Printing Research, Inc. of Dal- 
las, Tex. under its revered trademark SUPERBLUE. 
That system, which is made and sold under Ucense, is 
manufactured in accordance with and operates as de- 
scnbed in U.S. Pat No. 4.402,267, issued Sep. 6, 1983, 
to Howard W, DeMoore, the disclosure of which is 
incorporated herein by this reference. 

More recently, vacuum transfer apparatus of the type 
disclosed in co-pending application Ser. No. 
07/630,308, filed Dec. 18, 1990. entitled **Vacuum 
Transfer Apparatus for Sheet-Fed Printing Presses**, 
which is also incorporated herein by reference, has been 
used. The vacuum transfer apparatus disclosed in that 
application can be used in place of detivery cylinders or 
skeleton wheels to pull the unprinted side of the sheet 
away from the delivery drive shaft 54 so that the wet 
ink surface of the sheets do not come into contact with 
any press apparatus. 

In accordance with the present invention, the in-line 
doctor blade coating apparatus 10 for applying the pro- 
tective or decorative coating or ink to die sheets 18 
enables the press 12 to be operated m the normal man- 
ner without the loss of the fuud printing sution 28, and 
without requiring any substantial press modifications by 
employing the existing press delivery drive shaft 54 as 
the mounting locabon for the coating applicator roller. 
In presses having delivery systems such as skeleton 
wheels mounted on the dehvery drive shaft 54 or a 
vacuum transfer apparatus as disclosed in the aforemen- 
tioned co-pending application Ser. No. 07/630,308, 
conversion to a coating operation can be quickly and 
easily achieved by mountmg on the press delivery drive 
shaft in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing apphcator roller and a net ^^h*"*-^ delivery cylin- 
der 42. By utilmng the deUvery cylinder 42 mounted on 
the delivery dnve shaft 54 to also act as a coating appli- 
cator roller, protective coating will be applied to the 
printed sheet 18 in precise timed registraoon, and will 
permit the press to be operated with its full range of 
printmg sutioos. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
actmg and economical doctor blade coating unit, gener- 
ally designated 60, mounted to the press frame 14 down- 
stream of the delivery drive shaft 54 and positioned to 
apply liquid coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive head 98 having a generally C-shaped cross-section with 

shaft As can best be seen in FIGS. 2» 3 and 4, the doctor an opening 100 extending longitudinally along one side 

blade coating oziit 60 herein comprises a pair of side facing the pickup roller 68 The reservoir 66 is supplied 

frames 62, only one of which is shown, it being under- with liquid material or ink from a supply drum 102 

stood that the other side frame is substantially the same S disposed in a remote location within or near the press 

as that of the side frame illustrated, attached to each side 12. Preferably, the doctor blade bead 98 is removably 

of the press frame 14. Pivotally mounted to one end of attached to the brackets 64, herein by bolu 104 having 

each of the side frames 62 is a support bracket 64 carry- enlarged, knurled heads 106, and which can be threaded 

ing one end of a hquid material reservoir 66 and cooper- through slots 108 formed in the brackets to clamp the 

atmg liquid material pickup roller 68 each disposed to 10 reservoir in place on the brackets, 

extend laterally across the press 12 parallel with the To insure that an adequate supply of liqmd coating 

dehvery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 

between the upper and lower runs of the dehvery chains prevent coagulation and clogging of the doctor blades 

46 downstream of the dehvery drive shaft 54, and posi- 94 and 96 by the Uquid coating material or ink, the 

tioned so that the outer peripheral surface 70 of the 15 coating material or izik is circulated through the reser- 

pickup roller 68 can be engaged with the support sur- voir, by two pumps 110 and 112 as shown in FIG. 5. 

face of a delivery cylinder 42 mounted on the deLvery Pump 110 draws the liquid material L from the supply 

drive shaft drum 102 via a supply line 114 and discharges it into a 

As best seen in FIGS. 2 and 3, the support bracket 64 bottom region of the reservoir 66 through a delivery 

is pivotally attached to the end of the side frame 62 by 20 port 114P, and the other pump 112 acts to provide 

a shaft 72 disposed at the lower end portion of the suction to a pair of return lines 116A, 116B coupled 

bracket, and can be pivoted about the shaft by an exten- adjacent a top region of the reservoir through return 

sible cylinder 74, herein shown as a pneutnatic cylinder, ports 316P, li6Q for withdrawing excess liquid coating 

one end 76 of which is secured such as by welding to the material or ink from the reservoir. By supplying the 

side frame, and the opposite end 78 of which is coupled 25 coating material or ink from the supply drum 102 at a 

through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 

bracket By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 

extent of engagement of the pickup roller 68 against the coating material or ink will always be present within the 

surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 

the pickup roU^ can be completely disengaged from 30 rises above the liquid level of the return port R (FIG. 8) 

the q}plicator roller 42. is suctioned away by the suction return pump IIZ 

The coating pickup roller 68, which is of conven* The general arrangement of the pickup roller 68, 
tional design and preferably one such as the Anilox doctor blades 94 and 96, and reservoir 66 is similar to 
rollers manufactured by A.R.C. International of Char- that disclosed in U.S. Pat No. 4,821.672 entitled "Doc- 
lone, N.C. and sold under the name "PRINTMAS- 35 tor Blade Assembly With Rotary End Seals and Inter- 
TER" having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 
peripheral surface 70, is designed to pick up a predeter- details concerning the end seal stmccure and operation 
mined uniform thickness of hquid coating material or of a pickup roller and reservoir usable with the present 
ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 
the coating material to the support surfue of the appli- 40 present invention, however, the doctor blade reservoir 
cator roller 42. To effect roution of the pickup roller 66 is not pressurized as Uught by the prior art Instmd, 
68, a suitable motor 80, herein a hydraulic motor, is coating liquid or ink is supplied to the doctor blade- 
attached to one of the side frames 62 and coupled to a reservoir 66 by the suction flow produced by the pump 
suitable hydraulic fluid source (not shown) through 112. In this arrangement, the suction pump 112 applies 
fittings 81A, 81B. Attached to the output of the motor 45 a vacuum or suction force in the reservoir which draws 
80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 
a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 
mounted on stub axles 84, to a drive gear 86 attached to material L from the doctor blade reservoir 66 through 
the end of a shaft 88 on which the pickup roller 68 is the return conduit 116 into the remote reservoir 102 at 
concentrically mounted. The shaft 88 of the pickup SO a rale which is greater than the rate that hquid coating 
roller 68 is, in turn, joumaled at each end to the brackets material or ink is being supplied to the doctor blade 
64 through a releasable semicircular collar 90 attached reservoir through the supply conduit 114. Because the 
by bolts 92 to the bracket Herein, the axle of the termi- suction return flow rate is greater than the supply flow 
nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 
for pivotally mounting the support bracket 64 to the 55 blade reservoir is avoided, and a below atmospheric 
side frame 62 so that when the bracket is rotated about vacuum pressure level is provided, 
the shaft, the terminal idler gear remains engaged with Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. 8. the 
the drive gear 86 of the pickup roller 68. liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn from the 

pickup roller 68 has a peripheral surface portion 68P 60 doctor blade reservoir near an upper region of the 

which projects radially into the reservoir 66 contaming chamber through the return conduits I16A, 116B. The 

the supply of coating material or ink. A pair of upper liquid level elevation of the return port is preferably 

and lower inclined doctor blades 94 and 96 attached to selected to provide for the accumulation of hquid coat- 

the doctor blade head 98 on shoulders 98A, 98B engage ing material or ink in more than about half of the doctor 

the roller surface to doctor the excess liquid coating 65 blade chamber, thereby insuring that the engraved sur- 

material or ink picked up from the reservoir by the face of the pickup roller 68 will be thoroughly wetted 

engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 

66 herein is formed within an elongated doctor blade doctor blade chamber 66. The reservoir 66 is bounded 
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vertically by lower and upper doctor head shouldeis ceives a continuoQS visual indication, of tbe vacuum/- 
MA, 98B. Accordingly, the return ports 11^ of stsction condition within the doctor blade chamber 66. 
return lines 116A, 116B are located at a liquid level R According to another feature of the invention* the 
intermediate the limits established by the lower and vacuum/suction line 122 is coupled to a vacuum switch 
upper shoulders. Any e x cess liquid coating material or 5 132. The vacuum switch 132 has a conductive, movable 
ink which lises above the liquid level R of the return diaphragm 134 which moves into and out of electrical 
ports will be suctioned away by the pump 112. contact with switch electrodes 132A, 132B. That is, the 
It wiU be appreciated that tbe supply pump 110 is diaphragm 134 is pulled out of contactmg engagement 
optional, and that the suction circulation system can be with tbe switch electrodes 132A, 132B when the vacu- 
operated effectively with only the single suction pump 10 um/suction level in the doctor blade chamber 66 is 
112 as shown in FIG. 6. In the single pump configura- below a predetermined level. When the pressure level 
tion, it may be necessary to prime the supply conduit within the doctor blade chamber 66 rises above that 
114 to obtain satisfactory operation. The two pump preset level, for example in response to leakage of air 
arrangement as shown in FIG. 5 is preferred for those , through the end seals or around a worn doctor blade 94, 
installanons in which the supply drum 102 is located at 13 the vacuum force within the vacuum chamber 132C of 
a distance that is too &r from the press to achieve ade- the sensor switch also rises, thereby permitting the con- 
quate suction flow. The auxiliary supply pump 110 ductive switch element 134 to engage the switch dec- 
provides positive flow input to the doctor blade reser- trodes 132A, 1326. 

voir at a fixed flow rate. The return suction pump 112 When switch closure occurs, electrical power is ap- 

has a faster suction flow rate than tbe supply flow rate. 20 plied to an audio transducer 136 from a power source 

Consequently, a positive pressure buildup in the doctor 138. Electrical current is conducted through the pneu- 

blade reservoir cannot occur. By utilizing two pumps as matic switch 132 to the audio transducer 136 through 

shown in FIG. 5. the Hquid level within the doctor power conductors 140, 14X According to this amnge- 

blade chamber 66 can be closely controlled, without meat, the press operator will receive an audible alert as 

positive pressure buildup, thereby reducing leakage 25 soon as the suction/vacuum pressure in the doctor 

through the end seals. blade chamber rises above a safe operating level. 

Referring to FIG. 8, it will be appreciated that the thereby signaling wear failure of the doctor blades and- 

doctor blade chamber 66 is maintained at a pressure /or an impending failure of the end 

level below atmospheric by the suction action of the From the foregoing, it should be apparent that the 

return flow pump 112. The coating liquid L rises to the 30 coating apparatus 10 of the present invention provides a 

Uquid level of the. return port R and is drawn off imme- highly reliable, effective and economical in-line appara- 

diately by the suction pump 112. Additionally, air tus for applying coatmg material to the freshly printed 

within the doctor blade chamber 66 is also evacuated, sheets 18 in a sheet-fed, offset rotary printing press 12 

thereby reducing the doctor blade chamber pressure to which allows the final printing station to continue to be 

a level below atmospheric. This negative pressure dif- 35 used as a print station, yet which does not require any 

ferential condition opposes leakage of coating Uquid L substantial press modification or the addition of a sepa- 

through the end seaK Since the doctor blade chamber rate timed applicator roller. While a particular form of 

66 is not positively pressurized, tbe end seals are oper- the present invention has been iUustrated and described, 

ated under favorable pressure differentia] conditions, it should be apparent that variations and modifications 

thereby extending their useful lifetime Moreover, the 40 therein can be made without departing from the spirit 

negative pressure differential doctor blade assembly and scope of the invention, 

will accommodate a pickup roller having a chipped What is claimed is: 

comer, which would leak under positive pressure con- 1. Coating apparatus for applying liquid oiaterial 

ditions, but does not leak because of the negative pres- from a supply drum to an applicator roller which is 

sure reservoir condition established by suction flow. 45 engagable in an operative position with a doctor blade 

It is useful for the press operator to have an advance bead having an elongated reservoir for receiving liquid 

warning of an impending end seal failure. With advance material from the supply drum, said doctor blade head 

wammg, the press operator can schedule repair and/or bemg adapted to extend in parallel with the applicator 

replacement of the doctor blades and the exid seals at a roller in the operative position with a portion of the 

convenient time, for example between press runs or 50 peripheral surface of the applicator roller extending into 

before undertaking the next printing job. Apparatus for said reservoir for wetting contact with Uquid material 

monitoring the suction/vacunm coxulition within the contained therein, characterized in that: 

doctor blade chamber 66 is provided by a pneumatic seal means are coupled to the doctor blade head for 

sensor circuit 120 as shown in FIG. 9. Tbe pneumatic sealing engagement against the applicator roller in 

sensor circuit 120 inclndes a pneumatic sensor line 122 55 the operative position, whereby the doctor reser- 

which is coupled in fluid communication with the doc- voir is sealed with respect to atmospheric pressure; 

tor blade chamber 66 through a vacuum sensor bore 124 and, 

formed through the upper doctor head shoulder 98B. circulation means are coupled to the doctor reservoir 

The vacuum s enso r line 122 is coupled to the sensor for inducing the flow of Uquid material from said 

bore 124 by a threaded fitting 126. 60 supply drum into the doctor reservoir, for retum- 

Contmuous monitoring of the vacuum/suction condi- ing liquid material by suction flow from the doctor 

tioD within the doctor blade chamber 66 is provided by reservoir lo the supply drum, and for maintaining 

a vacuum gauge 128 which can be of any conventional the doctor reservoir at a pressure level below at* 

design, for example a Bourdon gauge which is cali- mospheric pressure. 

braied for dry air and covers the range from about zero 65 2. Coating apparatus as defined in claim 1, said circu- 

to about twenty torrs. The vacuum gauge 128 is cou- lation means being characterized by 

pled into the sensor line 122 by a tee coupling 130. a supply conduit connectmg the supply drum in flow 

Accordmg to this arrangement, the press operator re- communication with the doctor reservoir; 
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a retuzn ooadmt connecting the doctor reservoir in 
flow commonication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return cMiduit for inducing suction flow of liquid 
material from the doctor reservoir through the 5 
return conduit into the supply drum. 

3. Coating apparatus as defined in claim 2, character- 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 10 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit being higher in devation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 15 

4. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by: 

a second pump coupled in series flow relation with 
said supply conduit for pumping Uquid material 
from the supply drum to the doctor reservoir. 20 

5. Coating apparatus as defined in claim 4* character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coating i^paratus as defined in claim 1, wherein 25 
the doctor blade head having first and second shoulders 
forming lower and upper Uquid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a liquid level 30 
location disposed intermediate the Uquid level bound- 
aries estabbsbed by said first and second shoulders. 

7. Coating apparatus as defined in claim 1. character- 
ized in that a pneumatic condut is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 35 
doctor reservoir, and a vacuum gauge is coupled to the 
pneumatic conduit for providing a visual indicatioo of 
air vacuum pressure in the doctor reservoir. 

8. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir* a vacuum responsive switch having 



switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breakmg 
an electrical circuit from a power source to said audio 
transducer. 

9. Coating apparatus as defined in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reservoir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having tn elongated reservoir for receiving hquid 
itiatehal from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the ^piicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral s\ir£ice ,of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply drum; and 

means are provided for mounting the coating appara- 
tus on the side frame of a printing press adjacent to 
a transfer debvery cylinder, a Uquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and mcluding means for extending the applica- 
tor roller into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement with the coat- 
ing blanket in an idle position. 
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. Printing Research, inc 



"Mark-less" Super Blue* 



June 25, 1993 . 



Mr. Bill Davis 
Williamson Printing 
PO Box 36622 
6700 Denton Drive 
Dallas TX 75235 

214-904,-2100 (Phone) 



Dear Bill, 

It was a great pleasure meeting with you and Bob Emrick. We have enclosed product 
information and the following Super Blue proposal for installation on your: 

Package 1 A. Komori Lithrone, 6 color, 40 inch press 

B. Komori Uthrone, 6 color, 40 inch press 

C. OMCSA, 6 color, 40 inch press 

D. OMCSA, 5 color, 40 inch press 

• A Super Blue anti-marking system for installation at each of the wet transfers. 

Package 2 A. B, C & D presses as above 
A&B 

• A Super Blue anti-marking system for installation at the wet transfers. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation at the 
delivery transfer. 



• A Super Blue anti-marking system for installation at the wet transfers. 

Package 3 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater for installation at the last printing unit. 

• A Super Blue CII Combination II 2KW Air Knives and Exhaust Infra-Red 
Drying System for installation, in the delivery, 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

• A Super Blue Vent-A-Hood System for installation on the delivery. 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. CONFIDENTIAL 
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^Page 2 

Williamson Prinfing 
June 25, 1993 



Package 4 OMCSA, 2 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater on printing units one and for 
installation at the last printing unit. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation 
between printing units and at the delivery transfer. 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units and in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

• A Super Blue Vent-A-Hood System for installation on the delivery. 

Package 5 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. 

Sincerely yours, 



John Bird 
Product Manager 

JB:nw 

Enclosure 

cc: Bob Emrick - Williamson Printing 
Steve Baker 
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. Printing Research, Inc. 

"Mork-iess" Super Blue- 



SUMMARY OF PROPOSAL 

for 

PACKAGE 1 



FnUTPMENT 



UNIT PRICE 



A KOMORT Lm ranNTF 6 COT/)R. 40 INCH 
SUPER BLUE DOUBLE SIZE 
TRANSFER/DELIVERY KITS 



R. KOMORI T TTRRONE 6 CnJOR. 40 INCH 
SUPER BLUE DOUBLE SIZE 
TRANSFER/DELIVERY KITS 

r OMCSA 6 rmnp.40lNCH 
SUPER BLUE DOUBLE SIZE 
TRANSFER/DELIVERY KITS 



$ 1,100. 



1,100. 



1.100. 



n OMCSA srmnR.40iNCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS MOO- 
TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE. INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



OTY PFmMNfE>fDFn SPARK PARTS 
1 NONE REQUIRED 



UNIT PRICE 



Williimsoo Piinting 
June 25. 1993 



EXTENSION 



$6,600. 



6,600. 



8,800. 



6.600. 
$28,600. 



EXTENSION 



PROPOSAL, ITKMS AND CONDmONS OF SALE ON REVERSE STOE ACCEPTED BY: 

CONFIDENTIAL 

NAME SUBJECT TO 

PROTECTIVE ORDER 

TITLE . 



SIGNATURE 
DATE 
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. Printing Research, Inc. 

"Mork-less" Super Blue* 



SB 093988 

j Williamson Printing 

^ June 25, 1993 



PROPOSAL 
SUPER BLUE ANTI-MARKING SYSTEM 

PACKAGE 1 



OTY EQUIPMENT UNTT rWCF 

A. KOMORI Lm raONE. 6 COLOR. 40 INCH 

6 Double Size Transfer/Delivery Kits @ $1,100. $ 6,600. 

H KOMQRI U mroONE. 6 COLOR> 40 INCH 

6 Double Size Transfer/Delivery Kits ® $1,100. $6,600. 

I r. OMCSA, 6 COLOR, 40 INCH 

8 Double Size Transfer/Delivery Kits @ $1,100. $8,800. 

- V n. OMCSA, 5 COLOR. 40 INCH 

] p 6 Double Size Transfer/Delivery Kits @ $1 , 100. $ 6,600. 

3n TRAINING AND INSTALLATION: $ 575. 

(PER MAN/PER DAY PLUS AIRFARE) 

r-i Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 

I Work scheduled to begin other than between those times or on weekends is subject to a premium 

'^^l charge above the quoted price for training and installation. 

CONFIDENTIAL 

J PAYMENT TERMS AND/OR SPECIAL NOTATIONS: PROTEcSvE ORDER 

30-day money back guarantee when training and installation is provided by Printing 
Research, Inc. 

-T Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 

J shipment with approved credit. Extended payment Program available to qualified 

participants offering below-market interest rate. 

J Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 

quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 

^ 1 We will be happy to proceed immediately upon receipt of your approval. WO0 1086 
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Super Blue "Wash-Free" Anti-Marking System 



FEATURES 



ADVANTAGES 



BENEFITS 



I 
1 
I 
I 
I 



Top grade machined aluminum 
delivery cylinder with firictionless 
cylinder surface to which is attached a 
movable ink and water rcpellani net 
covering prevendng paper, water and 
ink from, contacting with cylinder 
surface 



O YirtuaUy eliminates all marking 

Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star bars, bird 
cage arrangements 

Skeleton wheel adjustments arc no 
longer necessary 
Avoids running oversized sheets 
for wheel placement 

Full cylinder gives better support 
to printed sheet 

Prevents re-stripping of jobs in 
order to have a place to run wheels 

Elinoinatcs the need to run a wheel 
in the center of the sheet 
Press can be operated at maximum 
speeds 

More creative in layout (allows 
nesting), with no limitations 



Reduces paper waste and 
cost 

Full ink coverage even on 
coated stock . 



O Increased profitability and 
producdvity 



Non-stop production with 
optimum profits 
O Expanded customer base 
with paper savings 



I 

1 

1 

■J 



y 



A frictionlcss base cover placed on 
transfer drums to which is attached a 
movable, ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface. 



O Virtually eliminates all marking 

O Reduces makeready 
O Eliminates all transfer drum 
washing 

O Aids in transfening difficult stock 
from unit to unit 



O Reduces paper waste and 
cost 

O Increased profitability 
and productivity 

O Increased print flexibility 



O Velcro mounting borders 



O Quick and simple net replacement 



O Minimized installation 



error 



"Wash-free" nets and maintenance free 
base covers ' 



O Near perfect total maintenance free 
system 



O Increased productivity and 
profitability 



O Less than six month return on 
investment 



O Sales force can sell benefits of 
"Mark-less" printing 



O Excellent investment 
which yields more 
competitive pricing and 
expanded capabilities 



O Guaranteed to perform 



O 30 day money back guarantee 

O Endorsed by major press 
manufacturers 

O Over 100,000 cylinders sold 



O Risk free 



O Peace of mind 



O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



O Knowledgeable operators at 
completion of installation and 
training 
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O Increased productivity due 
to responsive training 
program by PRI 
O Ability to produce saleable 
sheets immediately after 
training 



SB 



Printing Research, Inc. 

"Mork-less" Super Blue* 



Williisison Printing 
June 25, 1993 



OTY 

1 
5 

1 
5 



SUMMARY OF PROPOSAL 

for 

PACKAGE 2 



EQUIPMENT 



UNIT PRICE EXTENSION 



A. KOMORT LmntONE 6 COI ^R. 40 INCH 
SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) $ 1 1 ,6n . 

SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1,100. 

B. KQMORI T.TTHRONE 6 rnT/)R. 40 INCH 
SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) 11,611. 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1.100. 

r.OMCSA 6 COi r>R. 40 INCH 
8 SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1.100. 

D.OMCSA S COLOR. 40 INC 
6 SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1.100. 

I 

TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 

QIX RFCOMMENDED SPARE PARTS VNTT P^TO 

1 NONE REQUIRED 
PROPOSAL. TERMS AND CONDinONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME . . 

TITLE 

SIGNATURE 

DATE . 



$ 11,611. 
5,500. 

11,611. 
5,500. 

8,800. 

6.600. 
$49,622. 



EXTENSION 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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- Oi. Printing Research, Inc. 

f "Mork-less" Super Blue" 



PROPOSAL 
SUPER BLUE ANTI-MARKING SYSTEM 

PACKAGE! 



SB 093988 
Williamson PhntiDg 
June 25. 1993 



UNIT PRICE 
6COLOR.40INCH 
® $ 1,100. 
L 6 COIjOR.40 INCH 

) $ 1,100. 



OTY EQUIPMENT 

A. KOMOW LITHRQNI 
5 Double Size Transfer Kits 

B. KOMORI UTHRONl 

5 Double Size Transfer Kits (L 

r. OMCSA. 6 CO IjOR. 40 INCH 

J 

8 Double Size Transfer Kits @ $ 1,100. 

P. OMCSA. S COLOR. 40 INCH 

6 Double Size Transfer Kits ® $ 1,000. 

TRAINING AND INSTALLATION: 

(PER MAN/PER DAY PLUS AIRFARE) 



ynoN 



$5,500- 
$ 5,500. 
$ 8,800. 

$6,600. 

$ 575. 



Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 
Work scheduled to begin other than between those times or on weekends is subject to a premium 
charge above the quoted price for training and installation. 

PAYMENT TERMS AND/OR SPECIAL NOTATIONS: 

30-day money back guarantee when training and installation is provided by Printing 
Research, Inc. 

Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 
shipment with approved credit. Extended payment Program available to qualified 
participants offering below-market interest rate. 

Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 
quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 
We will be happy to proceed immediately upon receipt of your approval. 

CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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Super Blue "Wash-Free" Anti-MarRing System 



FEATURES 


ADVANTAGES 


BENEFITS 


0 Top grade machined aluminum 
delivery cylinder with fiictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface 


O Virtually eliminates all marking 

0 Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star ban, bird 
cage arrangements 

O Skeleton wheel adjustments are no 
longer necessary 

0 Avoids running oversized sheets 
for wheel placement 

0 Full cylinder gives better suppon , 
to printed sheet 

0 Prevents re- stripping of jobs in 
order to have a place to nm wheels 

O Eliminates the need to run a wheel 
in the center of the sheet 

O Press can be operated at maximum 
speeds 

0 More creative in layout (allows 
nesting), with no limitations 


O Reduces paper waste and 
cost 

0 Full ink coverage even on 
coated stock 

O Increased profitability and 
productivity 

O Non-stop production with 
optimum profits 

O Expanded customer base 
with paper savings 


Or-'" A frictionless base cover placed on , 
if icransfer drums to which is attached a 
c^ovdDic, iTLK. onu water repcuani nci 
. rcovering preventing paper, water and 
rvink from contacting with cylinder 
J surface. 


O VirtuaDy eliminates all marking 

0 Reduces makeready 
O Eliminates all transfer drum 
washing 

O Aids in transferring difficult stock 
from unit to unit 


O Reduces paper waste and 
cost 

O Increased profitability 
and productivity 

O Increased prim flexibility 


O:^yclcro mounting borders 


O Quick and simple net replacement 


O Minimized installation 
error 


v.^:: vv d^n-iicc ncis ana majjiienancc ircc 
hibase covers 


system 


O Tnm^ji^^rf nrrviucriviTv and 
profitability 


O Less than six month return on 
investment 


0 Sales force can sell benefits of 
"Mark-less" printing 


O Excellent investment 
which yields more 
competitive pricing and 
exT3anded cat)abilities 


O Guaranteed to perform 


O 30 day money back guarantee 

0 Endorsed by major press 
manufacturers 

0 Over 100.000 cylinders sold 


O Risk free 

0 Peace of mind 


O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 
CONFIDENTIAL 


0 Knowledgeable operators at 
completion of insiallauon and 
training 

WO0 1090 


O Increased productivity due 

to responsive training 

program by PRI 
O Ability to produce saleable 

sheets immediately after 

training 
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. Printing Research, Inc. 

"Mork-lcss" Super Blue* 



BV 093988 
WilhunsoD Fnnting 
June 25, 1993 



PROPOSAL 
PACKAGE 2 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 
QI£ rWSSS £EI££ 

A. KOMORI LITHRQNEL 6 COLOR, 40 INCH 

1 BacVac Vacuum Delivery System $ 11,611, 

B. KOMQRT LTTHRQNE, 6 COLOR. 40 INCH 

1 BacVac Vacuum Delivery System $ 11,611. 

PURPOSE 

• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 

APPUCATION 

Paper, Card, Carton Board, Plastic, Foil 

CONnCURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever, 

CONFIDENTIAL 

, o , ^ SUBJECT TO 

Enclosures: Sales Terms protective order 

Features Table 

W001091 
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FEATURES 


ADVANTAGES 


BENEFITS 


0 Vacuum Transfer System with 
firicrionless fire wheeling 
• roUer support 


C Assures maxkfree printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stocL 

O Any stock adheres to vacuum 
transfer at full press speeds 

0 Decreases need to purchase special 
stock 

O Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the Bac Vac rollers 

0 Printed or coated side of sheet 
does not make contact with any 
surface 

0 Fully automadc, maintenance free, 
no adjustments 

0 No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


0 Optimized press speed assures 
higher producdvity and 
profitability. 

O Creates total flexibility in choice 
of stock 

O Guaranteed quality of heavy ink 
coverage, varnished or coated 
work. 

O Reduced spoilage and over runs 

0 Provides added value to finished 
sheets 

0 Maximizes ink, varnish or coating 
' applicanons without marking 

O Full coverage without scratching 
or marking. 

0 Eliminates make ready down time 
at delivery transfer increasing 
producdvity and profitability 


O Energy efficient vacuum 
motor 

O Automatic on/oflF 


O Continuous controlled air flow 
0 No adjustments necessary 


0 Low cost energy consumption 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
compledon of install arion and 
training 


0 Increased productivity due to 
responsive training program by PRI 

0 Ability to produce saleable sheets 
immediately after training. 



woo 1092 
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Printing Research, Inc. 

"Mork-les^ Super Blue" 



OTY EQUIPMENT 
A 1 



SUMMARY OF PROPOSAL 

for 

PACKAGE 3 
KOMORI UTHRONE 6/40 

UNIT PRICE 



SUPER BLUE PLATE $ 76,530. 

BLANKET COATER (PBC) 



B 1 SUPER BLUE COMBINATION n 2KW 30,770. 
AIR KNIVES EXHAUST IR DRYER (CII) 

C 1 SUPER BLUE THREE LAMP 87,806. 
'COLD' UV DRYING SYSTEM (CUV) 

D 1 SUPER BLUE VENT-A-HOOD 4,000. 
EXHAUST SYSTEM (VH) 

E 1 SUPER BLUE HIGH VELOCITY 39,992. 
HOT AIR DRYING SYSTEM (HV) 

TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



B 
C 



QJX RECOMMEND ED SPARE PARTS 

1 SPARE APPLICATOR ROLL (per inch) 

1 SPARE METERING ROLL (per inch) 

1 SPARE BOX OF LAMPS (10 per box) 

3 SPARE U.V. LAMPS 

2 FILTER TUBES 

3 DEIONIZING RESIN CARTRIDGES 



70. 
45. 

104. 

338. 
587. 
50. 



Williunsoo Printing 
June 2S, 1993 



EXTENSION 
$ 76,530. 

30,770. 

87,806. 

4,000. 

39-992. 



$239,098. 



UNIT PRICE E^^TENSIQN 



D/E NONE REQUIRED 

TOTAL RECOMMENDED SPARE PARTS 
PROPOSAL. TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 

DATE 



$ 2,800. 
1,800. 

1,040. 

1,014. 
1,174. 
150. 



$ 7,978. 



CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE O RDER 
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_Qi_ Printing Research, Inc. 

f "Mark-less" Super Blue* 



PBC 093988 
WilUamson Printing 
June 25* 1993 



PROPOSAL 

PACKAGE 3 

SUPER BLUE PBC PLATE AND BLANKET COATER 

PRESS COLOR/SIZE ly i CE 

KOMORI LITHRONE 6/40 $ 76,530. 

RECOMMENDED SPARE PARTS: 

Spare Rolls: Applicator (per inch) $ 70. 

Metering (per inch) $ 45. 

Spare Pump Stand: If intention is to run both aqueous and UV $ 4,000. 

PURPOSE 

Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
spot or area coating with exceptional uniformity, clean edges and precise registration. 

APPUCATION 

Paper, Card, Carton Board, Corrugated. Plastic, Foil 
CONnCURATION 

Speed control is maintained via throttling valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. ^ 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfmished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment, A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 

Enclosures: Sales Terms ^^OTEcrfvJc^^ WO0 1094 
Features Table ^ 
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Super Blue PfiC Plate Blanket Coater 




ADVANTAGES 



O Fully retractable Spot 
Plate or Blanket coating 



O Ability to spot or ovcraD coat 

O In-line coating flexibility without 

dedicating the last printing unit to coating 



O Maximum utilization of printing 
units 



O Application of coating 
from plate cylinder 



O Elimination of lengthy downtime due to 
registering coating to image 

Negates need to cut blankets while press 
down 

Sharp clean, crisp image definidon 

O Water-based coating can replace and 
surpass press varnish 

Coatings have higher scuff resistance 
than press vamish and are non*yellowing 



O Fast makeready since overall coating 
directly applied from blanket cylinder 

O Heavy overall coating film weights 
easily applied 

O Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 



O Simple precise register control 

O Increased productivity and 
profitability 

O Insurmountable quality 

O Value added to printed sheets 

O Increased product durability and 
cosmetic quality 



O Application of coating 
from blanket cylinder 



Increased productivity and 
profitability 

Optimizing gloss and physical 
properties 

Added value to printed work 
and increased product range 
capabilities 



O Sheer application of 
coatings 



O Uniform thickness of coating fi^m the 
plate cylinder 

O Minimizes slinging or misting of coatings 

O Allows the widest range of viscosities to 
be used 

O Water based coatings will stay open 
indefinitely on coater while circulating 



O The best coating lay 

characteristics for optimized 
added value 

O Prevents costly cleanups 

O Optimizes gloss and physical 
properties 

O Minimizes downtime through 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 



O Coating pump stand 
with run dry protection 



O Visual and audible warning of low 
coating level in barrel 



O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for stan-up. 



O Complete operator awareness 
alen and non-stop production 



O Increased productivity due to 
responsive training program by 
PRI 

O Ability to produce saleable 
sheets immediately after training 

^OmDENTlAL 

^IIBJECTTO 

^^OT£cr/VEoS)ER 



O Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre -Installation Manuals) 



\2/K 
FABI 
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. Printing Research, Inc. 

"Mork-less" Super Blue* 



Cn 093988 
Willitmsoo Pruting 
Juoe 25, 1993 



PROPOSAL 

PACKAGE 3 

SUPER BLUE COMBINATION U 2KW AIR KNIVES/EXHAUST IR DRYER 



PRESS COLOR/SIZE MAX^KSLfimZSrE HaCE 

KOMORI LITHRONE 6/40 48 $ 30,770. 



RECOMMENDED SPARE PARTS: 

2KW Lamps (10 lamps per box) $ 1 ,040. 

PURPOSE 

Accelerates the drying of inks, reduces the need for spray powder, 
dries aqueous coatings on paper, card, corrugated and carton board. 

CONnCURATION 

The unique Super Blue Combination II infra-red dryer is installed in the delivery of 
the press with 18 inch 2KW short wave infra-red lamps.The dryer is linked to 
impression of the press and automatically switches lamps off when the press is off 
impression and automatically switches lamps on when the press is on impression. The 
lamp ends are cooled with air which is ducted through airknives built into the dryer 
and a separate airknife is also supplied to drive moisture off the sheet surface. A 
separately supplied exhaust system ensures no build up of moisture within the drying 
area of the press. A water cooled reflector pan with a closed loop heat exchanger 
further protects the press and printed work. Standard control system including 
diagnostics and thermometer is supplied as a press mounting module. 



Enclosures: Sales Terms 

Features Table 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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Super Blue Combination II Air Knives/Exhaust infra-Red Dryer 



FEATURES 


ADVANTAGES 


BENEFITS 


0 Combination of air knives/ 
exhaust and shortwave infia-red 


O Assures accelerated drying of ink 

O Minimizes spray powder 
consumpdon 

O Assures drying of water based 
coatings 

0 Most effective in driving moisture 
out of ink and coating 

0 High scrubbing acdon of air knives 
makes removal of moisture laden air 
easily achievable 

O Will not dry out stock, will not 
shrink sheet, will not cause loss of 
register for 2nd pass or post press 
operations 


0 Increases productivity and 
profitability 

O Assures highest quality levels 
for value added 


O Unique 18 inch 2kw short 
wave infra-red lamps 

0 Lamp life rated at SOOO hours 
and are individually replaceable 


O Desired stack temperatures easily 
achieved on any stock at full press 
speeds 

O 25% more energy output and 50% 
more dwell time than any other dryer 

O Instantaneous on/off response - less 
than 1 second 

O Longer life, less maintenance 


0 Highest possible productivity 

0 Improve lay characteristics 

of coatings 
O Maximum energy efficiency 

O Optimizes energy efficiency 

O Improved safety. Minimal 
chance of fire if sheet 
touches lamps 

O Cost effective, economical 


0 Water cooled (closed loop) 
reflector plate 


0 Prevents heat build-up of delivery pan 
O No special plumbing needed 


0 Asswes controllable stack 
temperature for greater 
efficiency. 

O Prevents damage to press 
mechanisms. 

O Prevents metal fatigue 


0 Complete training of staflf by 
PRI professionals 

(Including compete Operator's 
and Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program 
by PRI 

0 Ability to produce saleable 
sheets immediately after 
training 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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Printing Research, Inc. 

"Mork-lesi" Super Blue* 



PROPOSAL 
PACKAGE ? 



CUV 093988 
Williamson Pnnting 
June 25. 1993 



SUPER BLUE 'COLD' UV DRYING SYSTEM 
PRESS COLOR/SIZE LA&SS BAHKG 

1 KOMORI LITHRONE 6 / 40 3 300 watt/inch 



PRICE 
$ 87,806. 



i 
1 

i 
I 

J 
J 

.1 

y 



RECOMMENDED SPARE PARTS: 

UV Lamps (each) $338. 
Filter Tubes (each) $587. 
Deionizing Resin Cartridge (each) $ 50. 

PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

APPUCATION 
Paper, Card, Carton Board, Corrugated. Plastic, Foil 
CONHGURATION 

Curing heads are linked to impression of press and automatically switch to standby mode when 
press is off impression for five minutes. If no further action is taken, then lamps automatically 
turn off; if the press is put back into impression, the lamps automatically return to full power. 

Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 
selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 
emergency stop button. 

Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 
standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
extraction from the press are not normally required. 

Pi^OTECTJVE ORDER 



Enclosures: 



Sales Terms 
Features Table 



WO0 1098 
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SUPER BLUE COLD' UV DRYING SYSTEM 


FEATURES 


ADVANTAGES 


BENEFITS 


0 Quartz Filter Tubes canying 
deionizcd distilled water 


O Allows 98-99% of the UV to pass 
through 

O Filters most of the unwanted heat 
O Ensures low stack temperatures 


O Maximizes curing efficiency 
which results in full production 
press speeds 

O Minimizes risk of fire and 
resultant downtime 

O Eliminates risk of distortion of 
heat sensitive stock 


0 Qoscd Loop Deionizing 
chilled water system 


O Allows complete temperature 
control of water recirculation 
system 


O No cosdy losses of heating or 
cooling energy from the plant 


0 Low Volume Compressed Air 
Lamp Cooling 


0 Ensures minimal ozone production 

0 Ensures lamp running 
temperatures are precise 


O Creates a safe work place 
environment meeting all OSHA 
and EPA standards 

O Assures optimum efficiency level 
of UV output 


:::P Hcai Exhaust System (HES) 

installed between printing 
, . units 


0 Reduces heat build-up created by 
chemical reaction of inks 

O Reduces tack levels of ink 

0 Prevents heat build-up between 
printing units 


O Eliminates expensive downtime 
caused by ink piling on the 
blankets 

O Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

O Protects press functions and 
operators 


Water cooled UV lamp head 
and delivery reflector pan 


0 Absorbs txx}St of the unwanted heat 

O Prevents heat build-up of delivery 
stack 


0 Prevents risk of press damage 

0 Eliminates risk of stock distortion 
in stack 

O Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


w vA/inpieic 1 laiiuiig oi sian oy 
PRI professionals 

(Including complete 
Opcrator*s and Pre-Installation 
Manuals) 


completion of installation and 
training 


O Increased nroductivitv due to 
responsive training program by 
PRI 

O Ability to produce saleable sheets 
imjnediately after training 



confidentjaT" 

SUBJECT TO 
PROTECTIVE ORDER 
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Printing Research, Inc. 

"Morlc-less" Super Blue* 

VH 093988 
Willumsoo PriDti&g 
June 25, 1993 



PROPOSAL 

PACKAGE 3 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 



PRESS rnmR/sizE 

KOMORI UTHRONE 6/40 



PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 



FEATURES 

This specially designed exhaust system utilizes a high output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 

BENEFITS 

• Enhances the capabilities of your current dryer. 

• Help remove excess spray powder. 

• Minimizes unpleasant odors at the delivery. 

• Reduces the need for spray powder. 



rOATING/DRYING PRICE 
PBC/Cn $ 4,000. 



SUBJECT TO 
PROTECTIVE ORDER 



Enclosures: Sales Terms 

Features Table 
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Printing Research, Inc. 

"Mork-less" Super Blue' 



HV 093988 
Willumson Pnoting 
June 25, 1993 



PROPOSAL 
PACKAGE 3 

SUPER BLUE HV" fflGH VELOCirY HOT AIR DRYING SYSTEM 



PRESS COLOR/SIZE 
KOMORI LITHRONE 6 / 40 



MAX 
KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFMJ 
fTFATOTlTPT17 

650/250«F 
Per Cabinet 



EEICE 

$ 39,992. 
Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, 2/3, 5/6 

PURPOSE 

• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units, 
r Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPUCATION 

Paper, Card, Carton Board, Corrugated 
CONFIGURATION 
' Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

• HV cabinet contains switch gear and control components. 

• Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 

. CONFIDENTIAL 

SUBJECT TO^^^ 

Enclosures: Sal^ Terms protective o ^^^^ ^ 

Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES- 


ADVANTAGES 


BENEFrrS 


0 High velocity hot air knives 

I ;0 Air knife exhaust system 


0 Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coadng 

0 Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

0 Provides ability to print and coat 
full loads at optimum press speeds 

0 Increases temperamre of stock 
which reduces viscosity of coating 
on contact 

O Dhes water based coating at 
various positions on the press 

O Ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


0 Increases gloss levels of coatings 
by minimizing dry back 

0 Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

O Increased productivity due to less 
press maintenance 

0 Dramatically increases productivity 
and profitability 

O Optimizes gloss levels 

O Allows for coating application with 
near perfect lay characteristics 

© Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

O Helps prevent gas ghosting 

O Decreases drying or setting time 

O Protects press functions and 
operators 


t P Time delay on air knife and 
exhaust knife shut-off 


O Interstation areas are completely 
heat evacuated when press is 
stopped 


O Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installadon Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive traiiung program by PRI 

O Ability to produce saleable sheets 
immediately after training 

CONFTnp\mAi 



SUBJECT TO 
PROTECTIVE ORDER 
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HV 



Printing Research, Inc. 

"Mork-less" Super Blue* 



SUMMARY OF PROPOSAL 

for 

PACKAGE 4 
OMCSA 2/40 



QJX TOmPMENT 
A 2 



VNTT PRICE 
$ 76,530. 

12,586. 

39,992. 

87,806. 

4,000. 



SUPER BLUE PLATE 
BLANKET COATER (PBC) 



B 1 SUPER BLUE BACV AC 

VACUUM DELIVERY SYSTEM (BV) 

C 1 SUPER BLUE HIGH VELOCITY 
HOT AIR DRYING SYSTEM (HV) 

D 1 SUPER BLUE THREE LAMP 

'COLD' UV DRYING SYSTEM (CUV) 

E 1 SUPER BLUE VENT-A-HOOD 
EXHAUST SYSTEM (VH) 

TOTAL EQUIPMENT (FOB Factory) 



FREIGHT PREPAID AND ADDED TO INVOICE. INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 

QIX RECQM MENPEP S PAR E PARTS UNIT PRICE 

A 1 SPARE APPUCATOR ROLL (per inch) 70. 

1 SPARE METERING ROLL (per inch) 45. 

B/C/E NONE REQUIRED 

D 3 SPARE U.V. LAMPS 338. 

2 FILTER TUBES 587. 

3 DHONIZING RESIN CARTRIDGES 50. 

TOTAL RECOMMENDED SPARE PARTS 



WilUuDSOo PriDtmg 
June 28, 1993 



ET ^T ENSIQN 
$153,060. 

12.586. 

39,992. 

87,806. 

4.000. 

$297,444. 

EX TENS ION 

$ 2,800. 
1,800. 



1,014. 
1,174. 
150. 

$ 6,938. 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

CONFIDENTIAL 

— SUBJECT TO 

PROTECTIVE ORDER 



NAME 
TITLE 
SIGNATURE 
DATE 
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Printing Research, Inc. 

"Mork-less" Super Blue* 



PBC 093988 
Willitmson Photm^ 
June 25. 1993 



PROPOSAL 
PAC KAGE 4 

SUPER BLUE PBC PLATE AND BLANKET COATER 

PRESS COLOR/SIZE PRICE 

OMCSA 2/40 $ 76,530. (each) 

One on printing unit one and one on printing unit two 

RECOMMENDED SPARE PARTS: 

Spare Rolls: Applicator (per inch) $ 70. 

Metering (per inch) $ 45. 

Spare Pump Stand: If intention is to run both aqueous and UV $4,0(X). 

PURPOSE 

Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
spot or area coating with exceptional uniformity, clean edges and precise registration. 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



APPUCATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 

CONFIGURATION WO0 1 1 05 



Speed control is maintained via throttling valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfmished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 
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Super Blue PBC Plate Blanket Coater 



FEATURES 


ADVANTAGES 


BENEFITS 


0 Fully Tcrractablc Spot 
Plate or Blanket coating 


0 Ability to spot or overall coat 

O In-line coating flexibility wi±oui 

dedicating the last printing unit to coating 


0 Maximum utilization of printing 
units 


O Application of coating 
from plate cylinder 


O Eliminadon of lengthy downtime due to 
registering coating to iniage 

O Negates need to cut blankets while press 
down 

0 Sharp clean, crisp image definition 

O Water-based coating can replace and 
surpass press varnish 

0 Coatings have higher scuff resistance 
than press vainish and ait non-yellowing 


O Simple precise register control 

O Increased productivity and 
profitability 

0 Insurmountable quality 

O Value added to printed sheets 

0 Increased product durability and 
cosmetic quality 


O Application of coating 
from blanket cylinder 


O Fast makeready since overall coating 
directly applied from blanket cylinder 

0 Heavy overall coating film weights 
easily applied 

0 Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 


O Increased productivity and 
profitability 

O Optimizing gloss and physical 
properties 

O Added value to printed work 
and increased product range 
capabilities 


O Sheer application of 
coatings 


O Unifoim thickness of coating from the 
plate cylinder 

O Minimizes slinging or ousting of coatings 

0 Allows the widest range of viscosities to 
be used 

0 Water based coatings will stay open 
indefinitely on coater while circulating 


O The best coating lay 

characteristics for optimized 
added value 

0 Prevents costly cleanups 

0 Optimizes gloss and physical 
properties 

0 Minimizes downtime through 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 


O Coating pump stand 
vr-irh run dry protection 


O Visual and audible warning of low 
coating level in barrel 


O Complete operator awareness 
alen and non-stop production 


0 Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre-Installanon Manuals) 


O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for sian-up. 


O Increased productivity due to 
responsive training program by 
PRI 

0 Ability to produce saleable 
sheets immediately after training 



CONFIDENTIAL 

' SUBJECT TO WO0 11 06 

tzfla V PROTECTIVE ORDER PBC 

FABI 



Printing Research, inc. 

"Mork-less" Super Blue* 



BV 093988 
WilliamsoD Printing 
June 25. 1993 



PROPOSAL 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 



PRESS COLOR/SIZE £BI££ 

OMCSA 2/40 $ 12,586. 

PURPOSE 



• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 



APPUCATION 

Paper, Card, Carton Board, Plastic, Foil 



CONnGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 

CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 

Enclosures: Sales Terms 

Features Table 



W001107 




Super Blue BacVac 


FEATURES 


ADVAffTAGES 


BENEFrrS 


O Vacuum Transfer System with 
Motionless free wheeling 
roUer support 


O Assures marlcfree printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stocL 

O Any stock adheres to vacuum 
transfer at full press speeds 

O Decreases need to purchase special 
stock 

0 Non-piinted or non-coated side of 
sheet is held by vacuum to the 
contour of the BacVac rollers 

0 Printed or coated side of sheet 
does not make contaa with any 
surface 

O Fully automadc, maintenance finee, 
no adjustments 

O No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


0 Optimized press speed assures 
higher productivity and 
profitability. 

O Creates total flexibility in choice 
of stock 

0 Guaranteed quality of heavy ink 
, coverage, varnished or coated 
work. 

0 Reduced spoilage and over runs 

O Provides added value to finished 
sheets 

p Maximizes ink, varnish or coating 
applications wi±out niiarking 

0 Full coverage without scratching 
or marking. 

0 Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O Energy efficient vacuum 
motor 

O Automatic on/off 


O Continuous controlled air flow 
O No adjustments necessary 


0 Low cost energy consumption 


0 Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training. 

rONFTDFNTIAI 



SUBJECT TO 
PROTECTIVE ORDER 
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BV 



. Printing Research, Inc 

"Mork-less" Super Blue' 



HV 093988 
WiUiuDSOD Printisg 
June 25, 1993 



PROPOSAL 

PACKAGE 4 

SUPER BLUE HV~ fflGH VELOCITY HOT AIR DRYING SYSTEM 



PRESS 
OMCSA 



CQLQR/SyZE 
2/40 



MAX 

KWOUTPLfT 

42 

Per Cabinet 



MAXIMUM CFM/ 
RF^T OUTPUT 

650/250**F 
Per Cabinet 



FRI CT 

$ 39,992. 
Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, delivery 



PURPOSE 



• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 

• Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPUCATION 



Paper, Card, Carton Board, Corrugated 



CONnCURATION 



• Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

• HV cabinet contains switch gear and control components. 

• Controls are interlocked widi printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



T7 1 c 1 'r CONFIDENTIAL ...^^^ 

Enclosures: Sales Terms subject TO W001109 

Features Table protective order 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES* 


ADVANTAGES 


BENEFITS 


0 High velocity hot air knives 
: O Air knife exhaust system 


O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

O Reduces drying time of ink under 
coating 

0 Minimizes if not eliminates spray 
powder when coating 

6 Provides ability to print and coat 
full loads at optimum press speeds 

O Increases temperature of stock 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


O Increases gloss levels of coatings 
by minimizing dry back 

O Minimizes downtime by allowing 
faster coaimencement of work and 
turn and post press operations 

O Increased productivity due to less 
press maintenance 

O Dramatically increases productivity 
and profitability 

O Optimizes gloss levels 

0 Allows for coating application with 
near perfect lay characteristics 

0 Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

O Helps prevent gas ghosting 

O Decreases drying or setting time 

0 Protects press functions and 
operators 


^ 0 Time delay on air knife and 
exhaust knife shut-off 


O Interstation areas are completely 
heat evacuated when press is 
stopped 


O Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 

CONFIDENTIAL 


O Increased productivity due to 
responsive training program by PRI 

0 Ability to produce saleable sheets 
immediately after training 



SUBJECT TO 
PROTECTIVE ORDER * 
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Oi Printing Research, Inc. 

I ^^Pl "Mork-less" Super Blue' 



CUV 093988 
Williamsoa Printing 
June 25. 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE *COLD» UV DRYING SYSTEM 

£S£SS romn/siZE L^fES EAUSQ IBKE 

OMSCA 2 / 40 3 300 watt/inch $87,806. 



RECOMMENDED SPARE PARTS: 



1 

■ UV Lamps (each) $338. 

1CI- Filter Tubes (each) $587, 

v-= Deionizing Resin Cartridge (each) $ 50. 



PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or v/db fed presses. 

APPUCATION 
Paper, Card, Carton Board, Corrugated, Plastic, Foil 

CONHGURATION 



If 

f b Curing heads are linked to impression of press and automatically switch to standby mode when 
n Hz press is off impression for five minutes. If no further action is taken, then lamps automatically 
turn off; if the press is put back into impression, the lamps automatically return to full power. 



J Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 
selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 
emergency stop button. 

3 Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 

standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
] extraction from the press are not normally required. 

J ^omoEmiAL 

SUBJECT TO 

J ^^O^ECTIVE ORDER 

Enclosures: Sales Terms 
I Features Table W001111 
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SUPER BLUE COLD' UV DRYING SYSTEM 


FEATURES 


ADVANTAGES 


BENEFITS 


O Quartz Filter Tubes canying 
deionized distilled water 


0 Allows 98-99% of the UV to pass 
through 

0 Filters most of the unwanted heat 
0 Ensures low stack temperatures 


0 Maxinoizes curing efficiency 

which results in full wndnrrinn 

press speeds 

0 Vfinimiwc ri^lr of firr Rnd 
re^ultflnt downtime 

0 Eliminates risk of distortion of 
heat sensitive stock 


0 Qosed Loop Deionizihg 
chilled water system 


0 Allows complete temperature 
control of water recirculation 
svstem 


0 No costiy losses of heating or 
cooling energy from the plant 


O Low Volume Compressed Air 
Lamp Cooling 


0 Ensures minimal ozone production 

0 Ensures lamp rurming 
temperatures art precise 


0 Creates a safe work place 
environment meeting all OSHA 
and EPA standards 

0 Assures optimum efficiency level 
of UV output 


. 0 Heat Exhaust System (HES) 
installed between printing 


0 Reduces beat build-up created by 
chemical reaction of inks 

0 Reduces tack levels of ink 

0 Prevents heat build-up between 
printing units 


0 Eliminates expensive downtime 
caused by ink piling on the 

0 Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

0 Protects press functions and 
operators 


0 Water cooled UV lamp head 
and delivery reflector 


0 Absorbs most of the unwanted heat 

0 Prevents heat build-up of delivery 
stack 


0 Prevents risk of press damage 

0 Eliminates risk of stock distortion 
in stack 

0 Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


0 Complete Training of staff by 
PRI professionals 

(Including complete 
Operator's and Pit-Installation 
Manuals) 


0 Knowledgeable operators at 
completion of installation and 
traiiung 


0 Increased productivity due to 
* * 

responsive training program by 
PRI 

0 Ability to produce saleable sheets 
immediately after training 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 
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_ Printing Research, Inc. 

"Mork-les^' Super Blue* 



VH 093988 
WilliunsoD PhDtmt 
June 25, 1993 
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PROPOSAL 
PACKAGE 4 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 



I 
i 

IE 

'A 
1 



FRESS 

OMCSA 



rOLOR/SIZE 
2/40 



COATING/DRYING FBKE 
PBC/HV-CUV $ 4,000. 



PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 



FEATURES 

This specially designed exhaust system utilizes a high , output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 



BEP^fEFTTS 

Enhances the capabilities of your current dryer. 
Help remove excess spray powder. 
Minimizes unpleasant odors at the delivery. 

Reduces the need for spray powder. CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE ORDER 



Enclosures: Sales Terms 

Features Table 
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Printing Research, Inc. 

"Mork-less^' Super Blue' 



WilliamsoD Printing 
June 25, 1993 



SUMMARY OF PROPOSAL 
PAC^g E5 

KOMORI UTHRONE 6/40 

on EOUIPMEhTT UNirmCE EXTENSION 

2 SUPER BLUE HIGH VELOCITY $ 39,992. $ 79.984. 

HOT AIR DRYER SYSTEM (HV) 

TOTAL EQUIPMENT (FOB Factory) $ 79,M4. 

FREIGHT PREPAID AND ADDED TO INVOICE. INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



on RFCOMNfFNPEP SPA R E PA R TS UNTT PR ICE EXTENSION 

NONE REQUIRED 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE ■ CONFIDENTIAL 

: SUBJECT TO 

SIGNATURE ] PROTEC TIVE order 

DATE 

W001115 
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. Printing Research, Inc. 

"Mork-lessT" Super Blue* 



HV 093988 
WilliamsoD Printing 
June 25. 1993 
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PROPOSAL 

PArKAGE S 

SUPER BLUE HV" fflGH VELOCITY HOT AJR DRYING SYSTEM 



COLOR/SIZE 
KOMORI LTTHRONE 6 / 40 



MAX 
KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFM/ 
TTTAT OUTPUT 

650/250*F 
Per Cabinet 



1r 

J 
3 

] 
J 



PRICE 

$ 39,992. 

Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, 2/3, 3/4 
One HV cabinet feeding air knives and exhaust between printing units 4/5, 5/6 

PURPOSE 

• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 

• Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPUCATION 

Paper, Card, Carton Board, Corrugated 
CONnGURATION 

• Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

• HV cabinet contains switch gear and control components. 

• Controls are interiocked with printing impression and emergency stop which turns dyers 
on and off. 

• Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: ^ Sales Terms 

jpeatures Table 
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Super Blue HVL High Velocity Hot Air Drying System 


features" 


ADVANTAGES 


BENEFITS 


0 High velocity hot air knives 
^ © Air knife exhaust system 


0 Scrubs volatiles such as water and 
alcohol firom paper surface and ink 
film prior to coating 

O Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

0 Provides ability to print and coat 
full loads at optimum press speeds 

O Increases temperature of stock 
which reduces viscosity of coating 
on contact 

P Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 

O RecQOves volatiles from press and 
production area 


O Increases gloss levels of coatings 
by minimizing dry back 

0 Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

0 Increased productivity due to less 
press maintenance 

O Dramatically increases productivity 
and profitability 

0 Optimizes gloss levels 

0 Allows for coating application with 
near perfect lay characteristics 

O Increases variety of saleable 
product 

O Improved dot defiiution 

0 Better ink trapping 

0 Helps prevent gas ghosting 

O Decreases drying or setting time 

0 Protects press functions and 
operators 


^ p Time delay on air knife and 
exhaust knife shut-off 


O Interstation areas are completely 
heat evacuated when press is 
stopped 


0 Comfortable operator makeready 
and wash-up environment 

0 Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


V incrcoscu prouucuviiy auc lu 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 
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PRINTING RESEARCSt INC. 
TERMS OF PROPOSAL 

1. PRICING: Prices are based on clear a rmf to and within the press to install our standard equipment. Any variance* deviation or 
encumbrance wiU be subject to price review. Installation is priced separately and all electrical, plumbing, engineering or other 
contracted services including materials to prepare the site for installadoo are the customers re^nsibilicy. 

2. TERMS: 40% with purchase order and signed sales contract. 50% upon nocificatioD of readiness for shipment. Please note m order 
to release shipmenU, payment must be received. Balance 30 days after installation or 45 days from delivery, whichever is earlier. 
pi^c^ N^tg . when payment for a unit is due, it is payable without regard to the status of another unit which might be purchased 
at the same time. 

3. WARRANTY CONDITIONS: 12 months on defective parts. EXCEPTION: UV Lamps - All guaranteed for 1000 opcratmg hours. 
If failure occurs prior to 1000 hours of operation, 100% credit or a free r^lacement lamp will be provided. 

4. CONDITIONS OF SALE: This quotation is subject to our •General Terms and Conditions Coatmg and Drying Systems* on reverse 
of Summary. The company accepts no liability whatsoever for any loss of production, loss of profit or other loss to customer in 
connection with the equipment and/or its installation. 

5. STANDARD DELIVERY: Is usually 12 - 16 weeks from receipt of official order and first suge payment. FOB Factory. 

6. INSTALLATION AND TRAINING: S575.00 per day per man plus airfare. 

7. ELECTRICAL STANDARD: 220/460/480 volts, 3 or 4 wire (Dclu or Wye) 60 hi. 
Note : Electrical services must be specified on the purchase order. 

8. SERVICES TO BE PAID FOR AND PROVIDED BY CUSTOMER: 

GENERAL: Buyer agrees to prepare the press for installation, ^ch may require relocating accessories including spray powder 
units, sutic bars, etc. Any relocati<m or modification of accessorieswill be the sole reqxMisibility of the buyer. In the event 
Printing Research (P.R.I.) technicians are requested to modify or relocate any accessory, there will be an additional charge assessed 
to the buyer based on P.R.I.'s applicable houriy rale. P.R.I, wiU not warranty the performance of any accessories moved. When 
^pHcable, the buyer will supply clean, dry compressed air. 

HV/PBC/m/UV/EZ/BV/VH . „ ^ 

The customer agrees to supply and pay for electricians, plumbers, engineering services and all materials reqmred to mstall and 
interconnect (if necessary) the equipment being supplied by Printing Research, Inc. The electrical, plumbing, water, compressed 
air and refrigeration lines being supplied by the customer are to be connected to the equipment being insulled. Printing Research. 
Inc. is responsible for activating the installed systems and will supply the labor necessary in that regard. 

9. ADDITIONAL SPECIHC SERVICES TO BE PROVIDED BY CUSTOMER: 

HV (High Velocity Hot Air Dryer) 

□ Provide duct work and duct work extraction. 

□ Provide raised walkplatcs to cover air supply and return lines lying on the floor. 

PBC (Plate Blanket Coatcr) 

□ Provide coating and cleaning agent for testing and training. 

□ 55 gallon barrel of hydrauUc oil 

a Compressed air line up to 100 p.s.i. 

□ Lifting gear to place coater on press 

□ Provide relief plate to conduct plate coating test. 

UV (Water Cooled and 'Cold' UV) 

□ Duct work and extraction, if required 

□ Clean, dry compressed air adjacent to within 10 feet of the location of lamps; compressor must be able to deliver 0.5 c.f.m. 
per linear inch per lamp at up to 100 p.s.i. _j 

□ The chilling system is not precharged with refrigerant due to the variability of installation requirements and is pnced 
accordingly. The customer agrees to pay for all refrigerant needed to complete the installation. 

XOLD'UV 

n Provide 25-50 gallons of non-charcoal filtered steam distilled water. nt>r^^^ ^^'^ 

I'KOTECTIVE ORDER 

£Z (EZ Impression Cylinder Coater) 

□ Compressed air line up to 100 p.s.i. lA/Orn 

□ Provide coating and cleaning agent for testing and training. vUUI 7 fQ 

VH (Vcnt-A-Hood) 

□ Provide all duct work including penetrating and resealing the ceiling and/or roof and electrical interconnections to other 
equipment. 

10. LOCAL INSPECTIONS^ PERMITS OR CERTIFICATIONS: 

□ Any additional locSal inspections, permits or certifications and the costs thereof are the sole responsibility of the buyer. 

Prices are firm 60 days from the date of this proposal. 



1^ 

7., 



m 
m 
m 
u 



13 




US005370976A 

United States Patent m lu] Patent Number: 5,370,976 

Wtlliamsoo el'al. [4S] Date of Patent: Dec. 6, 1994 



[54] MCTALUC COLOR PRDmNG PROCESS 

[75] Inventors: JcsK S. Williiasoa. Dallas; George 
V. Bamby, Irvmg; Gary V. Doughty, 
Dallas, aU of Tex. 

[73] A&signee: WiiliamsoD Priatiag Corpontiom 
Dallas. Tex. 



[21] Appl. No. 
[22] FUed 
[51] 



887^10 

May 22, 1992 

lot a.s C03C 7/00; G03C 5/00: 

G03F 9/00; H04N 1/21 

[52] U^. a 430/358; 430/359; 

430/22; 430/30; 358/798, 358/554; 358/536 

[58] Field of Seareta 430/358, 359, 30. 293, 

430/301, 21, 143, 43. 44, 347, 106/19 R, 
358/75, 80, 534. 536. 298 

[56] Rtfcrcaccs Qted 

U S PATENT DOCUMENTS 

3.663,221 5/1972 Higpns et tl 430/22 

4.0n,B12 3/1977 Julun Lechft 101/177 

4.149.183 4/1979 Pellar eiii J58/75 

4.180.407 12/1979 Gibson ei iJ 106/26 A 

4.729.909 3/1988 Noack 427/28* 

4.758.886 7/1988 RyUnder 358/80 

4.918.622 4/lWO GraogereiiJ 358/298 

4.924,301 5/1990 Surbrook 358/75 

4.989.079 1/1991 Uo 358/80 

4.989.080 1/1991 ho 358/75 

5.053.887 10/1991 Thompion 358/457 

5.144.419 9/1992 Nmkatsuk* « al 358/75 

5.166.809 11/1992 Surbrook 358/456 



OTHER PUBLICATIONS 

Reproduction Review, Oct. 1965, pp 6, 10. 
The Phofoengraver BulUttru Uoy 1949, pp 43-44 
**Pantone(g) Metallic Integrated Process Color Selec- 
tor", by Pantone MctaJhc-Bunulruck-Farbskala (Pan- 
tone) 

"Lithographic Guidehnes For Metallic Integrated Pro- 
cess Printing" (Crofield). 

primary Examiner — Charles L. Bowers, Jr. 

Assistant Examiner — J. Pasterczyk 

Attorney. Agenu or Fi'mi— Jones, Day, Reavis Sc Pogue 

[57] ABSTRACT 

A method of reproducing on a substrate an image mcor- 
poratmg metallic inks involves scanning (18) the image 
CO be reproduced and crea&ng (20) four color separa- 
tions of the scanned unage MeialUc gold and/or metal- 
lic silver color separations (22, 24) are created by eler- 
tromcally selectmg any color area where the effect is 
desired. Next, the color separations are edited by crett* 
mg (26) an electronic yellow mask of the image and 
adjustmg (28) the desired tonal range of the metallic 
areas. The mask edges of each color separauon can also 
be softened (3*) The scanner then outputs (36, 38) the 
$eparauons to film. The muge ts then reproduced by 
printing each of the process color separauon films (44, 
48) and the metalbc separauon films (42, 46) onto a 
substrate. 

12 Qaiffli, 2 Drawing Sheets 



Hv.i •M.J Um-JL 'MLM Im^-S '^^M 



1^ 



wot 

■'I r 



J — 



J ma IKK IK mtuK 



7 19 OR V SOClt 



0/» ICUUJC w 




Ml MU « n 




at XT mm 





m\ ma 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001119 



U.S. Patent 



Dec. 6, 1994 



Sheet 1 of 2 



5,370,976 



PRE-EVALUATION L- 
QF ARTWORK 1 



10 



12 



r 



U 

A. 



CHOOSE 
GOLD INK 



CHOOSE 
SILVER INK 



1 



16 

_L_ 



CHOOSE GOLD 
AND SILVER 



SCAN IMAGE 



I 



18 



22 



I 



PRODUCE FOUR 
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FIG. 1 



PRODUCE caD 
SEPARATION BY 
ELECTRONICALLY 
SELECTING ANY 
COLOR AREA WHERE 
EFFECT IS DESIRED 



PRODUCE SILVER 
SEPARATION BY 
ELECTRONICALLY 
SELECTING AMY 
COLOR AREA WHERE 
EFFECT IS DESIRED 
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ADJUST YEaOW MASK CONTROLS 
TO ACHIEVE DESIRED PRINTING 
STRENGTH (TONE RANGE) 
OF METALUC INKS WITHIN 
YELLOW MASK AREA 



I 



MODIFY IMAGES TO REMOVE 
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EFFECT IS NOT REQUIRED 
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O/P METALLIC SEPS AT 
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OR 30r INTERVAL 
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SEPARATION USING 
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MAGENTA AS 
STARTING POINT 



PRODUCE SILVER 
SEPARATION USING 
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BLACK AS 
STARTING POINT 
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O/P METALLIC SEP 
AT SCREEN ANGLE 

OF ELIMINATED 
PROCESS COLOR BUT 
AT DIFFERENT DOT 
SHAPE/SCREEN RULING 
THAN 4/C PROCESS 
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Whjtc * Magcnia Cy»n « Blue 

METAIXIC COLOR PRINTING PROCESS White ^ Magcnu + Yellow = Red 

While ^ Yellow ^ Magcnu + Cytn = BUck 

TECHNICAL FIELD OF THE INVENTION Moreover, each subtractive primary color when added 

Tht present invcnnon relates, to a metallic color ^ produces that same subtractive pninary 

printing process. Specifically, this method produces an ^ 

improved metallic image by pnntmg the subtracuvc ^« objeaive in pnoimg is to produce yellow, ma- 

prunary colors, black, metallic gold and/or metallic genta, and cyan pnntmg plates that are negative records 

silver at four screen angles ,^ 2!^* amounts of blue, green, and red in the ongmal 

1^ Thas is achieved by first photographing the ongmaJ. in 

BACKGROUND OF THE INVE^a•ION turn, through blue, green, and red filters These fUms 

The reproduction of color was first achieved by Scot- t^*" ^ converted mto a halftone dot image suit- 

iish physicist James Maxwell m the tmd I850's. Max- »blc for a given prmting process. The fUms are then 

well photogr»phed a scene three times, once through a used to make the image earners, which may be plates, 

red fUter. once through a green fUicr. and once through cylinders, or stencils. Each plate is inked with its appro- 

a blue fUter. These black-and-white negatives were pnatc ink, which is then transferred to a white substrate 

contacted to produce positives that were then mounted The image produced is largely dependant upon dot 

as sUdes. Each shde was placed m a different projector size and onenution. Oncnttuon is defined primarily by 

and the images were focused together on a screen. A the screen angle of the dot. The screen angle is the angle 

red. green, or blue filter was placed over the lens of w^uch the rulmgs of a halftone screen are set when 

each respective projector, thus producmg a color image makmg screened images. In other words, the screen 

on the screen. angle of a dot is the angle of the Ime which bisects the 

The fust smgle fUm image for color photography was often eUipncal dou Standard screen angles have been 

produced by Louis Ducos du Huron m France m the esublished for vanous colors of dots: Magenta (45*), 

late I860's.. In his system, the image on a black-and- Cyan (75-). Yellow (WX Black (105'). The mteraction 

white panchromauc emulsion was broken up by a senes of screen angle, color, and dot size effect the quality of 

of red. green, and blue transparent dots or Imes that the reproduction., 

formed a screen m front of the emulsion. The dots and Pnntmg metallic colors, such as metallic gold and 

lines were so small that they could not be resolved by jq metallic silver, poses additional problems. Gold has 

the eye. After exposure, the film was reversal-processed typically been treated as a shade of yellow, while silver 

to yield a colored positive transparency. The additive- has been treated as a shade of gray. Thus the brilliance 

color transparency is suU used by the Polaroid Corpora- of these colors is dusinished by the blendmg of hues 

tion with their 35-ram Polachrome shde process. which occurs m a four color pnntmg system. 

The development of the subtractive color systems 35 A system known as Metallic Integrated Pnntmg Pro- 
was also pioneered by du Huron. He suggested makmg cess (MIPP) has been developed for the reproduction of 
scparauon negatives through red, green, and blue fil- metallic colors by Eckan-Werke Metal Pigments and 
ters, then makmg positive transparencies from each. Powders of Furth, Bayen. Germany. This system re- 
dyemg them with colors that absorb each respective quves numerous steps. First, a designer marks-up the 
pnmary color (i.e. cyan, magenta, and yeUow). This 40 artwork to be copied to designate those areas where the 
subtractive method is difficult to use because it requires MIPP system is reqmred. i.e. metallic colored areas 
the accurate registration of the colored positives or the Next, a conventional four color separation is produced 
accurate registration of images from dyed positive ma- of the artwork. Each separation is then compared to the 
tnces. The solution was a three-emulsion film, each onginaJ artwork to see which separation gives the best 
layer made sensiuve to a diftercnt color (red. green, or 45 representation of the metallic colors. Based on the ob- 
blue) and then dyed a different color (cyan, magenta, or ject color in the original photograph and the color 
yeUow) m processmg. The first successful film of this requirements of the fmal prwt, a determmation is then 
type was Kodachrome, mtroduced by the Eastman made whether gold or silver is required. Most shades of 
Kodak Company m 1935. gold can be obtained from silver and yellow. However. 

Pnnted color reproduction is based on many of the 50 a high pcrcenuge of yellow on sUvcr greatly reduces 

same principles as (Urn color reproduction. Instead of a the metalhc brilliance. In addition, sUver has a grey 

continuous image, allowed by the fUm medium, a senes value of approximately 30% that tends also to reduce 

of dots are pruned on a substrate. These dots are prmted the metalhc bnlhance and thereby diny colors, 

m the subtractive primary colors of cyan, magenta, and After the four color separauons are made, two sepa- 

yellow. Additionally, black is used to adjust the con- S5 rauotis used to pnnt the metallic inks must be developed 

trast of the image. In the subtractive process, a white from two of the four separations. Typically the cyan or 

substrate is used and red. green, and blue are essentially bUck separation will give the best basis for developmg 

subtracted to achieve black. By contrast, m the additive the silver separanon and either the yellow or magenta 

system, a black background (i.e. a blank TV screen) is for the gold separation. The selected separations are 

used, and red, green, and blue arc added to achieve 60 then duphcated to become the gold and sUver separa- 

whitc. In the additive system the followmg combina- iions. These separations may require modification to 

tions create the followmg results: remove image areas where a tneialUc effect is not re- 

Red + Green = Yellow quired. Comparison with the onginal transparency may 

Red Blue = Magenu mdicate the need to enhance some unage areas so as 10 

Green H- Blue = Cyan 65 improve the final metallic effect. The MIPP system 

Red + Greene Blue 5= White anticipates the softemng of mask edges of the metallic 

In the subtrattive process, the following is true: colors to avoid sharp cut-out cffecte when the fmal 

White -f-YellawH- Cyan = Green result is pnnted. In practice, the task of softemng of 
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mask edges can handled using electronic image pro- necessitates additional color correction of the sub trac- 

cessug equipment. tive prunanes. Therefore, a need exists for a printing 

With the MIPP systetnic, a screen angle must be freed process which maximizes the appearance of metallic 

for each of the metallic inks to avoid problems of screen colors. Such a process should allow the use of six colors 

clash and resultmg moire efTecu. This can be accom- S printed at four screen angles Moreover, such a process 

pushed by using achromatic or Under Color RemovAl, should not Itmic the number of colors in any given area 

C*UCR") color separation techmques where the process to four as with the MIPP System, 

color with the lowest value is eliminated m favor of ci hl/wapv of thf TWPVTTriM 

black- UCR mvolves the technique of reducmg the SUMMARY OF THE INVENTION 

cyan, magenta, and yellow content m neutral grey 10 The present invention relates to the WiJIumson Inie- 

shadow areas of a reproducoon and replacmg them grated Metallic System (WIMS) developed to allow six 

with black uik so that the reproduction will appear color pruitmg usmg yellow, tnagenta. cyan, black, me- 

normal but will use less process color ink. CFrom the talltc silver, and/or metallic gold. The WiMS System 

Complete Color Glossary by Miles Southwonh. Thad creates a realistic metallic gold or metaihc silver effecc 

Mcllroy and Donna Southwonh. Copynght 1992. Pub- IS using the subtracuve primary colors, black, silver and- 

lished by The Color Resource. Livoma, N.Y. ISBN /or gold. The WIMS method comprises a number of 

1*879847-01 -9). Often the cyan will have the lowest steps. The subject to be reproduced is first scanned by a 

value and is the color to elmimate. Smce both gold and standard scanner and four color separations are created 

silver have a process color value, the four convenuonal The original art is then edited to achieve the required 

separauons will need to be modified if the fuushed print 20 metallic effect. Editmg comprises the steps of creaung a 

15 not to look over -colored or diny. For example PAN- yellow mask, reviewing an electromc version of the 

TONE 873, the, MIPP gold standard, has a process image produced by the scanner, detenmmng the 

color value of approximately 65% yellow, 25% ma- amount of contrast between heavy and light metallic 

genu and 5% cyan. So if the gold areas are to look regions on the unage by one skilled m the art based on 

realistic these colors must be reduced proportionately 25 past expenence, and then sendmg that contrast mforma- 

The separations tnay also require modification as the aon back to the scanner. A "yellow mask" is created to 

metallic have a grey scale value and a failure to isolate areas where a metallic efTect ts desired. This 

take this mto account may result m a dutymg of the ''yellow mask" allows the operator to select thiese areas 

final colors due to a reduction in their metaihc bril- based on the color and tonal region of the ongmal. For 

hance. 30 example, those areas appeanng neutral are appropnate 

A MIPP image is printed using standard screen angle for silver metallic, while those areas appeanng high 

intervals of 30* or 15V The screen angle used for a yellow with a red component are appropnate for the 

metaihc ink is the same as that for the process colors gold metalUc. Additional modificauon of dot size in 

elmunated m favor of a metallic uik. The MIPP system these isolated areas may be required to avoid moire and 

may use different dot shapes to reduce the risk of screen ,35 reduction in metallic brilliance of the final colors. These 

clash. A round dot with no preferred dirccuon, is typi- colors can be pruted at four screen angles: cyan (75*), 

cally used for the metallic ink, while an elliptical dot magenu (45'). silver (45*), gold (75'), yeUow (90*), and 

works for the standard process mks. The color stan- black (105*). 

dards chosen for MIPP come from the PAOTONE In the WIMS System, a cleaner, or more bnlliant 

System of matched metallic inks, with PANTONE 873 40 gold color mk is used, wherein the process color value 

as the gold standard and PANTONE 877 as the silver ts less than 23% for magenu and less than 5% for cyan, 

standard. This should dumnish any dirtmess caused by the process 

Because metallic inks are opaque, they are nonnally color values of adjacent primary colors. Additionally, 

printed before the uansparent process colors. But with any harsh edge effects caused during pnntmg may be 

MIPP the sequence is changed slightly so that the first 45 softened dunng the electromc maskmg stage. During 

three colors down are silver, yellow, and gold, respec- pnnting, the sUver separation can be pnnted at the same 

tivcly. The retnaimng three process colors are printed in screen angle as the magenta, while the gold separation 

any order. The first three colors, ts this order, are very can be pnnted at the same screen angle as the cyan 

important if the finished print is to look realistic. The separation. 

use of yellow on silver is t*^^ to obum yellow. 50 DESCRIPTION OF THE DRAWINGS 
green and onnge metallic effecu. Yellow, under gold, 

is also necessary to tp*<"^**" the correct tonal values m For a more complete understanding of the present 

the highlight areas. Yellow, pnnted m this way, pro- mvcnnon, and for further details and advanuges 

vides a transition from gold to non-metallic pans of the thereof, reference is now made to the followmg De- 
image. On the other band, if yellow is prmted on top of 55 tailed Dcscnpoon taken m conjuncuon with the accom- 

the gold, there is a loss of metaUic sheen without any panymg drawmgs, in which 

compensatmg color benefit. FIG. 1 illustrates a flow chart of the WIMS System 

In summary, the MIPP system presents several disad- for reproducuon of inetallic color; and 

vanuges. First, it requires excessive handwork to create FIG. 2 illustrates a flow chan of the pnor an MIPP 

the color mash. Second, the MIPP system requires the 60 System. 

elunination of one of the subtracnye process colors to DETAILED DESCRIPTION OF THE 

free up a screen angle for a metallic color. Third, the DRAWINGS 
MIPP system only allows the pnntmg of four screened 

colors tn any given area. Last the PMS 873 standard The present invention relates to a metallic color 

gold mk used by the MIPP system is a diny, or .less 65 pnntmg process, also known as the WIMS System, that 

brilliant gold ink. This dmy look limits the gold color overcomes many of the disad vanuges found m the pnor 

reproduction to the inherent dirty look even if no other art. Referring to FIG. 1, a flow chart illustrates the 

color mk is pnnted in that area. This dmy look also steps mvoWed m the present method. 
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5 6 
A fint step involvts prc-cvaluauon at step 10 of the cally, it is possible to soften at step 34 any hanh edge 
subject to detenmne desired effects and proper place- effects m the final reproducnon vu muk smoothing or 
ment of roctalhcs m process reproduction. MctaUic gold tonal iniegraiion techniques. 

can be chosen at step IZ metallic silver can be chosen at Next, this information is sent back to the scanner 
step 14 or a combination of both metaUic gold and 5 which outputs at step 36 the subiracnvc process colors 
meiaJhc silver can be chosen at step 16. Next, the image uid the metallic separations. The MIPP standard for 
can be scanned at step 18 by a scanner which, in turn. scrcemng is to eUmmate (by hand masking) one of the 
produces at step 20 four color separauons which are process colors in metalUc areas to free-up a screen an- 
electronically viewed on the scanner display. The scan- gie, or to produce the metallic separations at a line 
ner acts as both an input device and an output device. In 10 screen resolution different than the process colors to 
other words, the anwork is mput to the scanner. The reduce moire effects. However, m the WIMS process, 
scanner can then output color separauons or film used the subtractivc process colors are output at siep 36 at 0*, 
to recreate the artwork. The scannmg step involves the i md/or 30" screen angle miervtls. An mierval is the 
application of f5% to 100% to the scanner set-up and spacmg between any two screen angles. The metallic 
the scannmg of the unage. Then, the PGR is removed 15 ^olor separations are output at step 38 at the same an- 
from the scanner set-up and the image is scanned to an gies as the subtracove process colors or at 30' intervals 
**lmagedit*\ an electromc color correction machme. The gold scparauon can be produced at the same screen 
produced by the Crosficld Co. of Hcmel Hempstead. ^gj^ ^ jjje cyan separation. Likewise, the sUver sepa- 
England- ration can be produced at the same angle as the tnagenia 

The original artwork is evaluated in a well known 20 jep^rauon. Therefore, with WIMS reproductions, su 
manner by one skilled m the an to determme the color colors can be pnnted at four screen angles. For exam- 
areas m which the metaUic effect is desired. A gold ^ printed at 75% magenu at 45% silver at 
separation can be produced at step 22 by electronically 45.^ j^j^ 75-^ y^u^,^ 90% tnd black at 105% Both 
selectmg any color area where the effect is desired process and metallic separauons are produced at the 
Likewise, a silver separation can be produced at step 24 25 screen resolution. Typically, there are no 
by electronically selectmg any color area where the problems with moire effect. 

effect is desired. Typically, the cyan or black areas of ^^^^^ involves metalbc inks: a gold ink, a 

the original art wiU be the basis for developmg the sUver ^^^^^ ^ ^^jj ^j^gy The Panione MIPP 

pnntmg whereas yellow or magenu areas of the ongi- ^j^^ard for gold mk is PMS 873. This ink prmted solid 
nal art will form the startmg pomt for creatmg the gold ^0 ^ ^ process color value of approximately 65% yellow, 
pnntmg It is emphasaed that either the gold or silver ^^^^ niagenu and 5% cyan. For WIMS reproduction, 
separations may be produced by selectmg any color jjo^^ver, a much more brilliant gold mk is used, 
area where the effect is desired. whercm the magenu and cyan process equivalents are 

Using the Crosficld Imagedit, a "yellow ausk can reduced. This was selected under the rationale 

then be created at step 26 to isolate the areas where a 35 mk area of WIMS gold could be re- 

meialhc effect is desired from the rest of the separation. ^ briUiance, but a pure PMS 873 mk area could 

The "yellow mask" function gives the ability to select ^ ^^^^ briUiant than the inherent bronze 

the desired areas clectromcally based on the tonal re- ^^^^ of the mk This same color compensauon theory 
gion or bandwidth of the original as well as the desu-ed ^^^^ ^ calcuUted reduction 

color region. Creatmg a yellow mask enuils severa^ 40 ^^^^If^^^ ^^ly occurs, 
steps First, an electromc version of the unage produced pj— ^ess proofmg at step 40 is accomplished via a 
by the scanner dispUys the contrast between a heavy ^^^^^^^^ ^ Matchprmi II (for process colors) 
metallic region and a hght metaUic region on the image. nuoont Cromalin (for mctallics). After proofmg. 

For example, neutrals are approprute for sUvcr. wluJe ^ reproduced by first prmting at step 42 the 

high yellows with a red component are »PP'0P™« 44 y^i. 

gold. The yellow mask controU can be adjuwed at step at step 46 the WIMS sundard for 

28 to achieve desired pnntmg strength (tonaJrange) of ^ ^ ^ remaimng sub- 

meulhc mks within the yeUow mask area. Th«e Jon- ^^^^^ ^j^rs m any order, 
trols allow the adjustment of slope, gam, and roUoff of F provides a flow chart of the MIPP process 

the image within the yellow mask area. >o discussed m greater dcuil in the Background 

Next, the imagedit computer creates su rev««l color »s a« ^ ^^^^ 

separauons m a weU-known manner, one ei^or yd- J^^J^;^^ Xre MIPP is reqmr^ 
low. cyan, magenu, black, "d sdve^ « s^ed at step 118. Based on the object color 

electromc masks are created, further inoditotion at » ohotoeraph and the color requirements 

step30ofthej«Uted.reamay^«q^^ 55 2: S^Snl^ d^^^ 

pie, such modifications may mcrease or reduce the oi ^ 

Ziver. S^. all masking is perfonned eJecuon,- w« elunuuud m that arc 
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A green mask is-created at step 116 with the scanner 
and viewed on the scanner display The overall contrast 
of the green mask can be adjusted at step 128 via the 
color correction controls. Shadow contrast can then be 
adjusted via undercolor removal (UCR) Next, the 
image is modified at step 130 to remove areas where the 
meiaJhc effect is not required The level of the four 
subiractive process colors can be reduced at step 132 in 
the metallic pnntmg area Mask edges can then be soft- 
ened at step 134. 

Next, a screen angle must be freed at step 135 for each 
of the metallic inks to avoid problems of screen clash 
and resulimg moire effects In other words, m any one 
area where a metallic ink is used, the subtract! ve pn 
mary color with the same screen angle must be eluiu 
nated or made solid. Thus, no more than four screened 
colors may appear m any one area of the reproduction 
The scanner outputs at step 136 the subtracuve process 
colors to film at 30* and 15' mtervals. The scanner can 
then output at step 137 the metallic separations at a 
screen angle of an elimmated process color. Alterna- 
tively, the scanner can output at step 138 the metallic 
separations at the screen angle of the eliminated process 
color but ai a different dot shape and/or screen rulmg 
than the four subtractive process colors Prepress proof- 25 
mg at step 140 is accomplished After proofmg, the 
anwork is reproduced by first printing at step 142 the 
PMS 877 standard for sUver, then pnntmg at step 144 
yellow, then printing at step 146 the PMS 873 standard 
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at said second one of said four screen angles so that 
up to SIX colors are printed at only said four screen 
angles 

3 The method of claim 1 of reproducmg a scanned 
image on a substrate including incorporating metallic 
colors and further comprising the steps of 

producmg four process color separations of the 
scanned image, each at one of said four screen 
angles; 

producmg at least one metallic color separation at the 
same screen angle as a corresponding first one of 
the four screen angles of the process color separa- 
tions m said given area; 

editmg each process color separation and the at least 
one metallic color separauon to obtain metallic 
color separation information; 

outputtmg each process color separation to film ere- 
atmg a process color separation film; 

outputtmg the at least one metalhc color separation to 
film creating a first metallic color separation film, 
and 

pnntmg a reproduction of the scanned image on a 
substrate using the process color separation films 
and the at least one metallic color separation film 
such that both a metallic color separation and a 
process color separation are produced at the same 
screen angle. 

4 The method of claim 3 of reproducmg a scanned 
image on a substrate including metallic colors anti fur- 



yellow, men pnnnng ai sicp inz riw ^ « ' ^ ....-e* 

for gold, and fmally prmimg at step 148 the subtractive 30 ther compnsing the steps of 
i„ nrriHucmff A second metal 



35 



primary colors m any order. 

Although preferred embodiments of the invention 
have been descnbed m the foregoing Detailed Descnp- 
tion and illustrated m the accompanying dra wings» it 
wUl be understood that the invenuon is not limited to 
the embodiments disclosed, but is capable of numerous 
rearrangements, modifications, and substitutions of 
pans and elements without departing from the spint of 
the invention Accordingly, the present mveniion is 
intended to encompass such rearrangements, modifica- 40 
tions, and substitutions of pans and elements as fall 
withm the scope of the invention. 

Wc claim: 

1 In a method of half-tone dot pnntmg a reproduc- 
tion of a scanned image on a substrate with the four 45 
subtractive process colors of magenta, cyan, yellow, 
and black in a given area of the scanned image at only 
four screen angles, an unproved method of incorporat- 
ing metallic colors m said rcproducaon. the improve- 
ment compnsmg the steps of: 
pnniing at least one metalhc color in said given area 
at a selected one of the only four screen angles; and 
printing at least one of said four subtracuve process 
colors in said given area at the same screen angle as 
said at least one metalbc color such that said at least 
one metallic color and one process color are 
pnnted in said given area at the same one of said 
four screen angles so as to enable at least five colors 
to be pnnted at only said four screen angles. 
2. A method as in claim 1 further mcludmg the steps 60 

of 

pnntmg a second metalhc color in said given area at 

a second one of said four screen angles; and 
printing a second one of said four subtractive process 
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producing a second metalhc color separation at the 
same screen angle as a corresponding second one of 
the four screen angles of the process color separa- 
tions m said given area; 
ediung the second metallic color separation to obuin 

metallic color separation information, 
outputtmg the second metallic color separation to 
film creating a second metallic color separation 
film, and 

pnntmg a reproduction of the scanned image on a 
substrate using the process color separation film 
and the first and second meuUic color separation 
films such that said first metalhc color separation 
and a first process color separation are produced at 
an identical first screen angle and the second metal- 
hc color separation and second process color sepa- 
rauon are produced at a second identical screen 
angle so as to enable up to six colors to be pnnted 
in the given area m only four screen angles. 

5. The method of claim 4 wherem the step of produc- 
ing a first and a second metalhc color separation further 
comprises the steps of: 

producmg a gold metallic color separation as the first 
metallic color separation; and 

producmg a silver metallic color separation as the 
second metallic color separation. 

6 The method of claim 4 wherem the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of 

producmg a silver metallic color separation as the 

first metallic color separauon. and 
producmg a gold metallic color separation as the 

second metalhc color separation. 

7 The method of claim 4 wherein the step of editmg 



iniing a sccona one oi luui auwu-w*.-* , 

colon in said pven area at the same second one of 65 funher compnses the steps of. 

sauJ four scr«^angles as said second metalhc color reviewing an electronic -J™''" ^ ^^"/^"^f^ 
so as to have an additional metallic color and an to detenmne regions of the image where metallic 

addinonal process color pnnted in said given area color is to be added: 
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cruung t yelloi^ mask for the given area to enable 
isolation of any region therein where meuJl tc color 
IS to be pnated; 

eieciromcally adjusting the amount of contrast be- 
tween the isolated regions to achieve a desired 
metal he color contrast between said isolated re- 
gions so as to obtain metalhc color separation uifor- 
nation, and 

sending the metaJhc color separation information 
back to the scanner to provide half-tone dot sig- 
nals. 

S The method of claim 4 wherein the step of outpur- 
tmg the at least one metallic color separation further 
compnses the step of outputtmg the first metallic color 
separation at the same screen angle as a first process 
color separacioo or at a 0\ \5\ or 30* interval there- 
from 

9 The method of claim 4 wherein the step of output- 
ting the second metallic color separation funher com- 
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pnses the step of outputtmg the second metallic color 
separation at the same screen angle as a second process 
color separation or at a 0', 15*, or 30* internal there- 
from 

to. The method of claim 3 wherein the step of editing 
further compnses softening an image edge of the pro- 
cess color separauons and metalhc color separations 

II The method of claim 3 wherein the step of ouipui- 
tmg the process color separations compnses outputtmg 
the process color separations onto film at 0', 15*, or 30" 
screen angle intervals. 

12. The method of claim 1 wherem the step of pnnt- 
ing compnses: 

(a) pnntmg the metalhc silver onto the substrate. 

(b) pnntmg yellow onto the substrate; 

(c) pnntmg the metalhc gold onto the substrate. 

(d) pnntmg the remaimng colors onto the substrate in 
any order. 
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■ p Printing Research, Inc. 



August 31, 1994 



Mr Jesse Williamson 
Williamson Priming Corporation 
67dO Denton Drive 
Dallas. TX 75235 

214-904-2100 (Phone) t 
Dear Jesse, 

Further to our various conversations, we have enclosed product information and the following 
Super Blue proposal for installation on your: 

1 Heidelberg Speedmaster CD 102. 7 color with coating tower^ 40 inch press (Press 
being delivered 9-6-94). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. (PR! to deliver within 3 weeks of 9-6-94) 

2. Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch press (Press 
bemg delivered the week of 9-27-94). 

W^e propose. 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket n 2KW Infra-Rcd Drying System for 
installation in the delivery. 

3. Heidelberg Speedmaster CD -hL+Y+L 102. 6 color with coating tower (L), with 
dummy unit for drying (Y). with second coaimg tower (L). 40 inch press (Press being 
delivered January '95). 

Wc propose- VV001127 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABU Air Blanket 11 2KW Infra-Rcd Drying System for 
installation in the delivery 

• A Super Blue CUV ^Co!d^ UV Drying System for installation in the delivery. 



^0954 Shbdv rro.l Dotios. Texas 75220 J S A. Telephone 214-353-9000 Telex T94028 Superblue doi Fax 2U-357-5847 
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Williamson Priming Corporation 
Page 2 

August 31. 1994 



4A Heidelberg Speedmaster CD 102, 8 color with coaling lower, 40 inch press 

B. Heidelberg Speedmaster CD 102, 8 color with coating cower. 40 inch press 
(Both piesses being delivered June/July 1995). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please conuct us at 1-800-627-5537. 



Sincerely yours, 




John Bird 
Product Manager 



JB:rj 



Enclosures: pi/fab 



cc: 



Bill Davis - Williamson Printing Corp. 
Bob Emrick - Williamson Pnnting Corp. 
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Printing Research, Inc. 



"Mork-lessf' Super Blue* 



September 6. 19§4 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Demon Drive 
Dallas, TX 75235 

214-904-2100 (Phone) 



Dear Jesse, 

It was a great pleasure for Howard and me to meet with you, Woody, Bill and Bob. The 
following confirms the major points discussed and agreed: 

Press Purchase !• Heidelberg Speedmaster CD102, 7 color with coating tower, 40 inch 
press. PR] equipment to be supplied: 

• A Super Blue HV High Velocity Hoi Air Drying System for installation 
between printing units. 

• A Super Blue ABU Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. Purchase, delivery, installation and training charges are waived for drying system 1. 

B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 

C. In the unlikely event that PRI fails to dry water based coatings applied in line over 7 
colors, we will remove our equipment and purchase a Grafix drying system as previously 
proposed by Heidelberg. 

Press Purchase 2: Heidelberg Speedmaster CD 102, 6 color with coating tower. 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 
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Williamson Printing Corporation 
Page 2 

September 6, 1994 

Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy nnii for drying (Y) and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket U 2KW Infra-Red Diying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

Press Purchase 4: Heidelberg Speedmaster CD 102, 8 color with coaling tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Press Purchase 5: Heidelberg Speedmaster CD 102. 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for insuUation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPC the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2. and 3. 

C. We are extending our standard warranty conditions. Paragraph 3 'Terms of 
Proposal', Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

The following represents our estimated installation costs: confidential 

SUBJECT TO 

Press Purchase 1: No charge. protective order 

Please note: There will be three exhaust terminations at the press to be completed by 
the customer. Two PRI and one Heidelberg pan exhaust. 

\ 
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Williamson Printing Corporation 
Page 3 

September 6, 1994 



Press Purchase 2: 

Delivery, installation and training costs priced at: 

18 man days at $400 per day or S 7,200 
Equipment interconnection costs 

including materials and 4 man days at $ 3.600 

Total cost: $10,800 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 3: 

Delivery, installation and training costs priced at: 

34 man days at $400 per day or $13,600 
Equipment interconnection costs 

including plumbing materials and 8 man days at 511.400 
Total cost: $25,000 
Please note: There will be five exhaust terminations at the press to be completed by the 
customer, four PRI and one Heidelberg pan exhaust. 

Press Purchase 4: 

Delivery installation and training costs priced at: 

20 man days at $400 per day or $ 8,000 

Equipment interconnection costs 

including materials and 5 man days at $ 4.300 

Total cost: $12,300 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 5: 

Delivery installation and training costs priced at: 

20 man days at $400 per day or $ 8,000 
Equipment interconnection costs 

including materials and 5 man days at $ 4.300 

Total cost : $12,300 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Total mmkey price to install all PRI equipment on five presses, therefore: $60,400. 

Special notes: All above pricing is estimated on the basis of I. Control cabinets and 

interconnecting is no more than 10 feet from the side of the press. 11. Overhead runs of cables 
etc.. to be no more than 15 feet from the floor line. 

\ W001131 
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We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at 1-800-62775537. 



Sincerely yours. 



John Bird 
Product Manager 

JB:tj 



cc: Woody Dixon - Williamson Printing Corporation 
Bill Davis - Williamson Printing Corporation 
Bob Enmck - Williamson Printing Corporation 
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Sq)tember 6, 1994 



Printing Research, inc. 

"Mork-less" Super Blue* 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

Dear Jesse: 

Pursuant to Paragraph 2 of the SetUement Agreement dated October 1, 1993, among Printing 
Research, Inc. (PRI), Howard W. DeMoore (HWD), Williamson Printing Corporation (WPC), 
Jerry B. Williamson, m, Jesse Speight Williamson and Buford Roy Williams, WPC agreed to 
purchase goods and services from PRI on the terms set forth therein. PRI has recently submitted 
to WPC a proposal pursuant to which PRI would sell certain goods and services to Heidelberg 
USA for inclusion in printing presses to be purchased by WPC. 

This letter will acknowledge and confirm that the sale by PRI to Heidelberg USA of the ABD 
Air Blanket n 2KW Infrared Dryer as described in Proposal I dated August 31, 1994, for 
inclusion in the Heidelberg CD 102, 7-color with coating tower, 40-inch press to be purchased 
by WPC, will constitute full and complete satisfaction by WPC of Paragraph 2 of the SetUement 
Agreement. The terms and provisions of Paragraph 2 of the Settlement Agreement will be 
deemed fully and completely satisfied by WPC upon PRI's receipt of a binding purchase order 
from Heidelberg USA for the ABn Air Blanket n 2KW Infrared Dryer regardless of whether 
such drying system is ultimately accepted by WPC after installation and testing pursuant to the 
terms of WPC's contract with Heidelberg USA. 

PRI further agrees that, in the event the ABH 2KW Infrared Dryer is not ultimatdy accepted by 
WPC after installation and testing pursuant to the terms of WPC's contract with Heidelberg 
USA, PRI will r^lace such drying system with the Grafix Dryer originally specified for the 
press at no charge to WPC. 

Best regards, 



10954 Shady Tro.l Dollds. Texos 75220 U.S.A. Telephone 214.353-9000 Telex 794028 Superblue dol Pax 214.357- 




As President and Individually 



HWDiln 
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. Printing Research, Inc. 

"Mork-lesi" Sop«r Blue* 



TELEFAX MESSAGE FROM FRINTING RESEARCH, INC. 



REFFAXNR 
DATE 
COMPANY 
ATTN 



915jbl 

September 15, 1994 PAGE 1 OF 4 

WILLIAMSON PRINTING CORP. 
BILL DAVIS 



Dear Bill, 

Please find the attached letter from Printing Research. Please feel free to contact us if you have 
any questions. Thank you. 



Best Regards, 

John Bird 
Product Manager 
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^ Printing Research, Inc. 

"Moric-iass" Sgp«r Blue* 



September 15, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 
214-904-2100 (Phone) 

Dear Jesse, 

The following confirms our various conversations and the final purchase agreement schedule: 

Press Purchase 1< Heidelberg Speedmaster CD102, 7 color with coating tower, 40 inch 
press. PRI equipment to be supphed: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABU Air Blanket 11 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. Purchase, delivery, installation and training charges are waived for drying system 1. 

B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 

C. In the unlikely event that the PRI drying system fails to dry water based coatings applied 
in line over 7 colors to Williamson Printing Corporation's sole satisfaction or if the 
system is detrimental in any way to the press or process as determined by Williamson 
Printing Corporation, we will remove our equipment and purchase a Grafix drying 
system as previously proposed by Heidelberg at no cost to Williamson. 

Equipment Cost: $81,173 

Discount: $Si'173 

NO CHARGE 

Sparc Parts, Delivery, Installation, Interconnect, Training NO CHARGE 

Press Purchase 2: Heidelberg Speedmaster CD 102. 6 color with coating tower, 40 mch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABU Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. CONFIDENTIAL 

SUBJECT TO M^->o, 
Equipment Cost: PROTECTIVE ORDER 573,231 

Less 20%; £14,656 

558,625 

Plus - Spare Parts (Box of 10 Lamps) WO0 1 1 35 NO CHARGE 

Plus - Etelivery, Installation & Training S 7.200 

$65,825 
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September 15, 1994 



Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drying 00 and with second coating tower (L) 40 inch press. PRI 
equqnnent to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABH Air Blanket n 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 
Note; Utilizes WPC Chill Water System. 

Equipment Cost: 
Less 20%: 

Plus - Spare Parts (Box of 10 IR Lamps), 3 UV Lamps, 

2 Filter Tubes, Deionizing Resin 
Plus • Dehvery, Installation & Training 



$181,216 
$ 36.243 
$144,973 

NO CHARGE 
S 13.600 
$158,573 



Press Purchase 4: Heidelberg Speedmaster CD 102, 8 color with coatmg tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing luits. 

• A Super Blue ABE Air Blanket D 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipmem Cost: J 
I.ss20%: nLS^ 

Plxis - Delivery, Installation & Training 

$ 79,218 



Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for insullation 
between printing units. 

CONFIDENTIAL 
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• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipment Cost: , $ 89,023 

Less 20%: S 17.8Q5 



Special Conditions: 

A. We liavc discounted ±c total PRI drying equipment price of $528,956 by supplying 
WPC tbe drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against tbe drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C. We are extending our standard warranty conditions. Paragraph 3 Terms of 
Proposal'. Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

If this document represents your understanding of our agreement, please initial and rcoim a 
copy. We thank you for your order and confidence in PRI and look forward to Partnering in 
Progress. 



Sincerely yours, 



Plus • Delivery, Installation Sl Training 



$ 71,218 
S 8.000 
$ 79,218 




John Bird 
Product Manager 



JB:tj 



cc: 



Bill Davis - Williamson Printing Corporation 
Woody Dixon - Williamson Printing Corporation 
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. Printing Research, Inc. 



'Mork-les<' Super Blue'' 



December 16, 1994 



Mr. Bill Davis 

Williamson Printing Corporation 
6700 Denton Drive 
DaUastX 75229 

Dear Bill, 

We have enclosed drawings showing the 5 Heidelberg Speedmaster CD press configurations 
ordered by yourselves. 

Wc look forward to our test runs on the Super Blue EZ Blanket Coatcr next week. 



Sincerely yours, 



John Bird 
Product Manager 

JB:ln 

Enclosures: owe 
cc: Steve Baker 
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^. Printing Research, Inc. 

"Mork-leMT Sup**' Blue* 

January 25, 1995 



Mr. Jesse Williamson 
Williamsoii Printing Corporadon 
6700 Denton Drive 
Dallas IX 75235 

214-904-2100 (Phone) 



Dear Jesse. 

It was a great pleasure speaking with you. We have enclosed produa information and the 
following Super Blue proposal for installation on your 

Heidelberg 1Q2CD+L+ Y+L, 6 color, 40 inch press with extension 

Wc propose: 

* A Super Blue EZB Blanket Coater for installation at the blanket cylinder. 

Hie benefits to you of installing the Super Bbie Coater System are as follows: 

Automatic recirculation system 
Automated wash up procedure 
Consistent overall coating weight 
Sealed doctor blade assembly 
Totally independent of dampening system 
Elimination of lengthy wash up procedures 

We look forward to serving your needs and thank you for your interest in our Sopw Bhie range 
of pnxlucts. For nruure informadon please contact us at 1-800-627-5537. 



Sincerely yours, 



Steve Baker 

District Sales Manager 

CONFIDENTIAL 

SB:nw subject to 

PROTECTIVE ORDER 

Enclosures: wno/Dwo 

cc: Bill Davis - Williamson Printing Carpoiadon WOOI141 
John ^ixd " ^ 

Steve G»mer 
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. Printing Research, Inc. 

•Mork-lei^ Super Blue* 



February 16. 1995 



Mr. Jesse WtUiamson 
Williamson Priming Company 
6700 Demon Drive 
Dallas, Texas 75235 

214-904-2100 (Phone) 
Dear Jesse, 

Further lo our meeting of 2-1 1-95 we confmn the foUowing: 

1 We are producing an experimemal EZ imerstaiioa fkxo primer coa» 
your HeLlbergSpeedmJ^er CD 6 color + LYL. 40 inch press 

;^opcntioi^<i^^o(Mzrch 15. 1995. This unit for adaptation to the first coaang tower 
oftheLYL. 

2 The experimemal EZ coaler wiU have a coating face length of 39.5 incto. Production 
^^S^oater position X' WiU have a coating face ^ 

l^Sstation priming uniTposiiiom WiU have a coam^ 

3 The experimental EZcoaiHwm he suppUed at no charge to WiUiamson Priming Company. 
We anSipate that this unit WiU be replaced iv a producoon ^ 

4 We have enclosed updated proposals for Super Blue EZimerstttionflexo primer coaters for 
instaUation on your HeideUjerg Speedmaswr CD presses. 

we look forward to serving yourneeds and thank you /o^^^ J" 
of products. For more infonnaiion please comact us at 1-80(W27.5537. 

Sincerely yours. 

John Bird 
Product Manager 



JB:tj 
cc: 



Bill Davis - WillianasoQ Printing Company confidential 
Howard DcMoore subject to 

Steve Gamer protective order 
Ed SchafQer 

Dave Douglas ,^ WO0 1 1 42 

Steve Baker 
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SUPER BLUE 



WEEZPam/ 
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A TOUCH Of BRIIUANCE 
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Add Innovafive In-line Interstation 
and End of Press Printing Coating, 




Plate 
Cylindet 

Blanket 
Cylimler 

Impression 
Cylinder 



The Super Blue EZ Infenfation FJuo Printmr/Coater is insfalhd 
directly onto o print unit, for applying any one of a number of 
aqueous or UV based metallk/opaque inks between print units* 



Hive you ever wanted to add in-line 
coating capabilities, metalhc. opaque, or other 
specialized appltcations to specific print units? 
Was your decision not to enter this market 
influenced by mediocre quality, undesirable 
environmental considerations, or the 
prohibitive cost? 

Search oo more . . . Your needs and 
concerns have been resoNed! 

Printing Research. Inc.. invites you to 
revie«r the patented tolty of EZ Print/Coat 
products as described in this brochure. We are 
confidenl that you will find the perfect sohition 
to your present and future printing demands. 

EZ Interstation Flexo 
Frinter/Cooter 

The Super Rlue EZ Interstation Flexo 
PrinteiCoater is retractable so that it can be 
swung up and above the print unit for 
conventional printing or swung into the 
bUnket position to offer complete application 
variations from job to job* The patented 
coating head assembly is comprised of two 
main compontats. A combination of engraved 
aniloz rolls are offered to provide a consistent 
overall inl^coating weight The anilox roils 
yield excellent ink^ting release and lay 
characteristics with no fear of plugging, 
leaking, or misting due to the unique enclosed 
doctor blade assembly. 



W001145 




The 12 Print/Coat family utilizes 
a universal tooting head 
configuration for superior ink 
and coating transfer 
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EZ blanket Coater 

The Super Blue EZ Blanket Coater U 
mounted such that the coating^head can be 
automaticaily removed froin its coating 
position for conventional u»c of the last print 
unit as weD as fun operator access. Although 
the EZ Blanket Coater is an end of press 
retrofit it offers the same coating release and 
lay characteristics wnthout fear of plugging, 
leaking, or slinging due to the same unique 
enclosed doctor blade assembly. 



EZ AutomatK Pump and 
Recirculation System 

The Super Blue EZ Automatic Pump and 
Recirculation system is designed to eliminate 
the headaches associated with other pump 
systems and complicated wash-up procedures 
that impact your production time and bottom 
line. The circulation system is a standard 
component that allows the operator to push a 
button and walk awiy. Whether you art 
purging, coating, washing*up or by-passing 
each is fully automated and timed. In addition, 
the dean-up water reservoir is heated to 
provide optimum line and bead cleaning. 

The Super Blue EZ Automatic Pump and 
Recirculation System is offered as a separate 
product to suit most anikn coating systems, 
whether it be a blanket coater. tower coater. 
Aexographic coater or web coater. 



The Super Blue iZ Blanket Ceofer is installed direcHy onto the 
delhfery or coating/dummy unit of your press for applying 
any one of a nuntber of aqueous or UV coatings or inks at the 

last print unit blanket cylinder. 



The Super Blue EZ Impression 
Cylinder Coater is installed between 
the gripper chain rails of the press 
delrrery, but utilizes its own delivery 
blanket cylinder fo add a coating 
unit without losing a print unit. 




DI9 
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The Super Blue iZ Automatic Pump and 
Recirculation System is common to the entire iZ 
Print/Coat family as a standard component. 
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SUPER 31UE 



Sup*' Blue BaC^AC 
Vdcuu* Tref*tf9r and 



Super BIw*' A/r Bfoni»f 
/ end /' tf\fraJt0d 
Drying System* 



^vp^f Biut* /n-iine end 
Orf'Un^ Coeter$ 




Printing Research, Inc. 



10954 shady Troil Dallas, Texas 75220 U.S.A. 

Tdphehe: 2U-353-9000 
Telex: 794028 Superilue dal 
Fax: 214-357-5847 

I -5O0-MARK-LES3 

(1-800-627-5537) /AX ^. CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE ORDER 

Another Fine Product From Tl^ Makers Of The Patented Super Blue* System 
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Super BJjt f ond /f 
AnftMorkmg Systems 

Super Blue' High 
Vmhcity Hot Air Dryers 

Super Blue Wofer Cookd 

ond 'Cold- UV Dryers 









ii 




Super Blue BACVAC 
Vozvvfrt Transftf ond 
De/ivery 5/irems 



Super Blue 6/onJter 
/ ond II InfroStd 
Oyiryg Systtmt 



Super fiiue* IfhUne ond 
Ofcl'rte Cooferi 
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Fox. 214-357.5847 
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InstanMrying inks and the elimination of 
sproy powder have been the dream of 
every printer and printing buyer. The idea 
wos put forward in the 1970's and SO's 
that jt would be possible to print with 
lonventlonol inks ond apply a coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for sproy 
powder. The inks dry under the coating. 

The odvent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coot the 
surfoce in order to deliver a dry, mark-free 
sheet at full production speeds. This is whot 
the Super Blue products from Printing 
Research accomplish for you. 



1 0954 Shady Trail Dolbs. Texos 75220 U.S.A. 

Ttl«phon« 214-353-9000 
T«i»x 794026 Sup«rb)u« dol 

Fox 214.357.5847 
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Instant-drying inks ond the elimination off 
spray powder have been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970's and 80's 
thot.it would be possible to print with 
«onventional inks ond opply o tooting which 
would dry completely before placement on 
the delivery stock. This would ploce o dry 
skin over the ink, eliminoting offsetting/ 
sheet marking and the need for sproy 
powder. The inks dry under the coating. 

The advent of the 90's has mode the dream 
o reality. It is now possible to print superior 
quality with conventional inks and coot the 
surface in order to deliver a dry, mark-free 
sheet ot full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 
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Mr. Jerry Williamson 
Williamson Piinting Coip. 
6700 Denton Drive 
Dallas TX 75235-4497 

Dear Jeny, 

It was a great pleasure for Steve Gamer and me to meet with you, Jesse Williamson and Bill 
Davis. The following confirms our discussion: 

1. £Z Interstation Hexo Printer/Coater 

A. Lithoflex as used by PRI to describe its EZ Printer/Coater process is not in 
conflict with WPC. 

6. PRI is preparing comment for an upcoming coating article in £aclU£ AOS 

Monthly relative to the EZ Printer/Coater family, as well as a presentation for 
the GATF Sheetfed Conference June 25-27, 1995. Both GAM and GATF would 
like input from WPC. We are suggesting that they both contact you direct. 

C. An order for one Super Blue EZ Interstation Flexo Printer/Coater (your PO 3315) 
for installation on the first printing unit of your Heidelberg Speedmaster CD 
6+LYL is in hand. We anticipate deB^fcry to be approximately 90 days. The 
price of the coater is to be negotiated. WPC will continue to use PRI's 
experimental coater installed on the Heidelberg Speedmaster CD 7+L press until 
PRI has delivered and installed the EZI. 

D. A separate discussion document addressing exclusivity is attached. 

2. Hddelberg Speedmaster CD 6+LYL (Press #3) 

A. Gloss readings have been taken of the spot water based primer UV overcoat 
printing job that had various products (golf club, sports shoe, electrical 
connectors, etc.). The findings are as follows: 

1. Highlight areas - 97 points (toe of shoe) 

2. Heavy black solids - 74 points (electrical connectors) 

3. Solid blue - 84 points (credit card) ^ 

We all concluded that this was a classic case of dry back and that we should press forward with 
the installation of HV on this press to alleviate such dry back problems and also to dry metallic 
or specialist water based inks in the future. confidential 

SUBJECT TO \A/nnii*;i 

s ^ PROTECTIVE ORDER WUUnOI 
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Mr. Jerry Williamson 
Page 2 

B. The UV lamps in the upsweep of the delivery ait to be moved to the lower last 
hoiizontal aperture in the extended delivery to: 

1 * Minimize spray powder contamination when running spot UV applications 
2. Minimize the effects of sheet flutter on the cure of UV coatings. This 
needs to be carried out as soon as is convenient to WPC. 

3. Heidelberg Speedxnaster CD 8+L (Press #5) 

A. This press is to be supplied UV ready for maximum flexibility. All indications 
up to this point are that the water based flexo metallic^ even when thoroughly 
diy» will be prone to pile and back trap when allied on early units of a press. 
The application of UV metallic appears to overcome this problem. The 
installation of UV throughout would enable WPC to print litho, flexo on any unit, 
assuming £Z Flexo Printer Coaters were installed, on any substrate at maximized 
press speeds. 

B. PRI is to furnish WPC with a proposal for an 1 1 lamp *Cold' UV system for this 
press. 

4. Web Offset 38 Inch UV Coating System 

A. PRI is to arrange a visit for WPC to Sheffer's installation of a UV coater on a 
Heidelberg Harris MIOOO in Portland, Tennessee, 

B. PRI is to prepare a proposal for a joint Sheffer/PRI coater package for installation^ 
on WPC's newly proposed press. 

We look forward to a continued successful partnership. - 

Sincerely yours, 

John Bird 
Product Manager 

JBtln 

Enclosures: 

cc: Jesse Williamson/Williamson Printing Corp. 
Bill DavisAVilliamson Printing Corp. 
Bob Emrick/Williamson Printing Corp. 
Steve Gamer/PRI 
Steve Baker/PRI 
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WPC/PRI PARTNERING AGREEMENT FOR THE SUPER BLUE R 
INTERSTAnON FLEXO PRINTER/COATER jj^ 

□ ■ Q 

1. PRI agrees to manufacture and supply one Super Blue EZ Interstation Flexo 
Printcr/Coater (2QJ2il5) on an exclusive baas. 

2. Exclusive is to be interpreted to mean that PRI will not supply to printers in the 
commercial litho offset printing market for a period and territory to be defined. 

3. Exclusions include the litho offset printing markets of folding carton, label, and greeting 
cards. 

A. North America, including Mexico and Canada, will be exclusive to WPC farfi^^ 
months from the date of delivery of the EZ Interstation Flexo Printer/Coater (PO 
#3315). 

B. Texas and its contiguous states (Louisiana, Arkansas, Oklahoma, New Mexico) 

and including Arizona and Colorado will be exclusive for a further 6 months, // 
equaling 12 months from the date of delivery of the EZ Interstation Flexo 
Printer/Coater. 

4. PRI defines 6 months and 12 months exclusivity 3 A and 3B to mean PRI will not accept 
an order for a Super Blue EZ Interstation Flexo Printcr/Coater for installation on a 
printing unit prior to the last printing unit of a press. 

5. PRI may request during the term of this agreement to supply to other commercial printers 
and WPC may ng^HfHHniiHy decline. 
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United States Patent [i9] 

DeMoore et aL 



[54] RETRACTABLE PRINTING/COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS 

[75] Inventors: Howard W. DeMoort J 0954 Shady 
Trail. Dallas. Tex. 75220; Ronald M. 
Rendleman. Dallas: John W. Bird, 
CauoUtoD, both of Tex. 

[73] Assignee: Howard W. DeMoore, Dallas, Tex. 

[21] Appl. No.: 538^74 
[22] Filed: Oct 2, 1995 

[51] Int. CI * „ - B41F 5/02; B41F 5/22; 

B41F 31/36 

[52] U^. CL — 101/1T7; 101/352 

[58] Field of Search ™ - - 101/349. 350. 

lOJ/351. 352, 207. 20&-210. 363. 364. 
147, 148, 143. 144. 217, 218. 177. 247; 

118/258-262, 46, 263 

[56] References Qted 

U.S. PATENT DOCUMENTS 

4.308.796 1/1982 Stncrwhue »- 101/350 

4.706,601 11/1987 Jahn 118/211 

Primary Examiner — J. Reed Fishcr 



!iiji iiiiiiii III nil! iiiii mil iiiii mil iiiii mil iiiiii iii iiii 

US005598777A 

[11] Patent Number. 5,598,777 
[45] Date of Patent: Feb, 4, 1997 



Attorney, Agent, or Firm — Sidley & Ausun 

[57] ABSTRACT 

A retracuble in-line inlcing/coanng apparaois can apply 
either spot or overall inking/coaiing maienal lo a piaie 
and/or a blanket on the first pnntmg unit or on any con- 
secuuvc printing umt of any rotary offset printing press The 
inking/coaung apparanis is pivotally mounted wiihin the 
convenuonal dampeaer space of any hihographic pnnung 
uniL The aqueous component of the flexographic pnnuag 
ink or aqueous coaling maienal is evaporated and dned by 
high veioary, hot air dryers and high performance heat and 
moisture extraaors so that the aqueous or flexographic :rjc 
or coating material on a freshly pnnied or coated shce: is cry 
and can be dry-irapped on the next piinting uniL The 
uiking/coating apparatus includes dual cradles that suppon 
first and second applicator rollers so that the inking/coaung 
appannis can apply a double bump of aqueous/flexographic 
or UV-curabie printing ink or coating material to a plate on 
the plate cylinder, while sixnultaneously applying aqueous, 
flexographic or UV-curablc piiniiag ink or coaung maienal 
to a plate or a blanket on the blanket cyUoder, and thereafxr 
onto a sheet as the sheet is tnnsfentd through the mp 
between the blanket cylinder and the impression cylinder. A 
inple bump is printed or coated on the last pnnung unit w:ih 
Use aid of an impression cylinder mking/coaung unit. 

19 Claims, 10 Drawing Sheets 
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RETRACTASLE PRINTING/COATING UOTT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS 

FIELD OF THE INVENTION 

This invcDiion relates generally to sheet-fed or web-fed, 
rotary offset lithographic printing presses, and more parucu- 
lar}y. to a new and improved mkmg/coaung apparatus for the 
m-line apphcauon of aqueous or flexographic printing inks, 
pnmer or proteciivc/decorauvc coatings applied simulu- 
aeously to the plaic and blanket of the first or any consecu- 
uve printing unit of any lichographic printing press. 

BACKGROUND OF THE INVENTION 

Conventional sheet-fed, rotary offset prinung presses 
lypicaJly include one or more pnniing umis through which 
individual sheets are fed and prmted. After the last printing 
unit, freshly printed sheeu are transferred by a delivery 
conveyor to the delivery end of the press where the freshly 
pnnied and/or coated sheets are collected and stacked uni- 
formly. In a typical sheet-fed, rotary offset priming press 
such as the Heidelberg Speedxnaster line of presses, the 
delivery conveyor includes a pair of endless chains carrying 
gnppcr bars with gnppcr fingers which gnp and pull freshly 
printed sheets from the last impression cylinder and convey 
the sheets lo the sheet delivery sucker. 

Since the inks used with sheet fed rotary offset pnnimg 
presses are typically wet and tacky, speaal precaudons must 
be taken to prevent mazting and smearing of the' freshly 
printed or coaied sheets as the sheets are oansferred from 
one phniing urut to another. The printed ink on the surface 
of the sheet dries relatively slowly and is easily smeared 
during subsequent transfer between printing umu. Marking, 
smeanng and smudging can be prevented by a vacuum 
assisted sheet ^ansfer apparatus as described in the follow- 
ing U.S. PaL Nos.: 5,113.255; 5,127,329; 5,205.217; 5.228. 
391; 5.243,909; and 5,419,254, all to Howard W. DeMoore, 
co-mvenior. and manufactured and sold by Printmg 
Research. Inc. of Dallas. Tfex-. U.S.A. under iu trademark 
BACVAC™. 

In some printing jobs, offsetting is prevented by applying 
a protective and/or decorative coating material over all or a 
pomon of the ftcshly printed sheeu. Some coatmgs are 
formed of a UV-curable or witer-dispencd resin appbed as 
a liquid soluuoe over the fireshly phniied sheeu to protea the 
ink from offseoiog or tet-off and imptove the appearance of 
Uie freshly primed sheeu. Such coatings are piniculciy 
desirable wtea deoonave or psocective fmishei axe applied 
in the printing of posten, record jackeu, brochures, maga- 
zines, folding cartoaa and the like. 

DESaUPTION OF THE PRIOR ART 

Various arrangexnesu have been made for applying the 55 
coating as an in-lioe printing operation by using the last 
printing umt of the preu as the coanng applicaoon uniL For 
example. U.S. Pat Nos. 4^70,483; 4.6R5.414; and 4,779, 
557 disclose coating apparatus which can be moved into 
posiuon to penmt the blanket cylinder of the last printing 60 
umt of a printing preas to be used to apply a coating material 
over the freshly printed sheeu. In U.S. Pit No. 4.841.903 
(Bird) there are disclosed coanng appaiams which can be 
sclccuvely moved between the plate cylinder or ibe blanket 
cylinder of the last pnnting umt of the preu so the last &5 
printing umt can only be used for coating purposes. How- 
ever, when coaung apparatus of these types are being used. 

CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



50 



the last pnntmg umt catmot be used to pnnt ink to the sheets, 
but rather can only be used for tlic coaung operauon. Thus, 
while coanng with this type of in-ime coating apparatus. Lhe 
pnrning press loses the capabUiiy of pnoiing on ihc las; 
pnnting unit as it is convened to a coating umi. 

The coater of U.S. Pat. No 5,107,790 (Sliker cr al) is 
retractable along an inclined rail for extending and reiract:::g 
a coater head uito engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 
only be mstalled between the las: printing unit of the press 
and the delivery sheet stacka. and cannot be used for 
mterunit coating. Tht coater of U.S. PaL No. 4,615^93 
(Jahn) provides two separate, mdependent coaiers located on 
±t dampener side of a convened printing umt for applying 
lacquer to a plate and to a rubber blanket. Consequer.ily, 
alUiough a plate and blanket are provided, ±c coaung uni: 
of Jahn' s press is restricted to a dedicaied coaung operation 
only. I 

Proposals have been made for overcoming the loss of a 
pnntmg umt when in-line coating is used, for example as se: 
forth in U.S. Pat No. 5.176,077 to Howard W DeMoore 
(oinvemor and assignee), which discloses a coanng appa- 
ratus having an applicator roller positioned apply the 
coating material to the freshly printed sheet while the sheet 
is still on the last impression cylinder of 'Jie press. This 
allows the last printing umt to pnnt and coat simultaneously, 
so that no loss, of prinung unit capability results. 

Some conventional coaien are rail-mounted and occupy a 
large amount of press space and reduce access to the press 
Elaborate equipment is needed for retracting such coaiers 
from the operative coating position to the inoperauve posi- 
uon. which reduces access to the printing unit 

Accordingly, there is a need for an in-line inking/coaung 
apparams which does not result m the loss of a pnnung uxt. 
does not extend the length of the press, and which can pnnt 
and coat aqueous and flexographic inks and coating mate- 
nais simultaneously onto the plate and blanket on any 
lithographic pnntisg unit of any lithographic prinung press, 
including the Am prinung umL 

OBJECTS OF THE INVENTION 

Acconiingly, a geoeial object of the present invention is 
to provide improved inking/coating apparatus which is 
capable of selectively applying ink or coating matenal to a 
plate on a plaie cylinder or ink or coaung matenal to a plate 
or blanket on a blanket cylinder. 

A specific object of the prescm invention is to provide 
improved inkug/coanng apparatus of the character 
described which u extendable into inking/coating engage- 
ment with either a plate on a plate cylinder or to a plate or 
blanket on a blanket cybnder. 

A related object of the present invention is to provide 
improved inkini/coanog apparacua of the character 
described which ia capable of being taounted on any litho- 
graphic pnntmg unit of tbe press antd does not interfere with 
operator access to the plate cylinder, blanket cylinder, or 
adjacent pnoiing umta. 

Another object of the presat invention is lo provide 
improved inkiog/ctiaiing apparatus of the character 
descnbed which can be moved fiom an operanve inking/ 
coanng engagement posiDOO adjacem to a plate cylinder or 
a blanket cylinder to a non-operative, retracted posinoa 

Still another dbjcci of tbe present invention is to provide 
improved inkin^ooatisg appmnu of the charaaer 
descnbed, which can be used for applying aqueous, flexo- 
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graphic and ultxi-violet curable inks anci/or coanngs m 
combuiatioo with lithographic, flcxogiaphic and waicrless 
pnnung processes on any rotary offset printing press. 

A related objca of the present invention is lo provide 
improved inJdng/coatmg apparams of the character 
described, which is capable of applying aqueous or flcx> 
graphic ink or coacng maienal on one pnnung unit, for 
example Uie first pnntmg imit, and drying the ink or coaling 
material before it is printed or coated on the next priaung 
unit so thai ii can be overprinted or overcoaied immediaiely 
on ihe next pnnung unit with waterless, aqueous, flexo- 
graphic or lithographic inks or coating matenals. 

Yet another object of the present invennoa is to provide 
improved inking/coadng apparams for use on a multiple 
color rotary offset pnnting press that can apply ink or 
coating matenal separately and/or simultaneously to the 
plate and/or blanket of a pnnung unit of the press from a 
single operauve posiuon. and from a single inking/coaung 
apparatus. 

A related object of the present invennon is to provide 
improved inking/coating apparams of the character 
described, in which virtually no pnnting unit adjustment or 
alierauon is required when the inking/coadng apparatus is 
convened from plate to blanket pnnting or coating and vice 
versa. 

Another objea of the present invention is to provide 
unproved inking/coanng appairams thai' car be operably 
mounted m the dampencr space of any lithographic pnntmg 
unit for inking/coanng engagement with other a plate on a 
plate cylinder or a plate or blanket on a blanket cylinder, and 
which docs not interfere with operaior inovemcni or activi- 
ues in the intemnit space between pnnting units. 

SUMMARY OF THE INVENTION 

The foregoing objects are achieved by a rcuactable, 
iD-hne mking/coaang apparams which is mounted on the 
dampeoer side of any pnnting unit of a rotary offset press for 
movement between an operative (on-unpre»sion) inking/ 
coating posiuon and a rttncted, disengaged (Off-impres- 
sion) position. The inking/coating apparaus includes an 
applicator roller which is movable into and out of engage- 
ment with a plate on a plate cylinder or a blanket on a 
blanket cylinder. The inkisg/coanog ^Ucator head is piv- 
otaUy coupled to a phstiof unit by pivot pms which are 
mounted on the preis side finmea is the tndiQOoil dampeoer 
space of the phntiiif unit in pnllel aiipunem with the plate 
cylinder and the blanket cylindet This dampener space 
mounting amagemeoi allows the inksng/coanng unit to be 
installed between any adjacent printmg units on the press. 

In the preferred crabodimcnt. the appUcaior bead includes 
verucally spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coaung appli- 
cator roller m aUgnmcnt with a pUie cylinder, and the other 
cradle pair supporting an inking/coating applicator roller in 
alignment with the blanket cylinder, respectively, when the 
applicator head is m the opetiiive position. Because of the 
pivotal support provided by the pivot pins, the applicator 
head can be extended and retracted within the limited space 
available in the traditional dampener space, without rtstna- 
ing operator access to the printing umi cylinders and without 
causmg a pnnting unit to lose its pnnung capability. 

When the inkang/coaiing apparatus is used in combinauon 
with a flcxographic printing plaifi and aqueous or flexo- 
graphic ink or coating material, the wats componem of the 
aqueous or flexographic ink or coating tnaxerul on the 
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freshly printed or coated sheet is evaporated and dned oy a 
high veloaty, hot air mterumt dryer and a high volume hcai 
and moismrt extractor assembly so thai ihc freshly pr.ntcd 
ink or coating matenal is dry before the sheet is pnnted or 
coated on the next pnnung unit. This quick drying process 
permits a base layer or film of ink. for example opaque wmic 
or mciallic (gold, silver or other metalUcs) ink to be prctcd 
on the first prmting umu and then ovcrpnntcd on the aexi 
pnnting unit without back-uapping or dot gain 

The cotistrucaon and operauon of the present mvenuon 
will be understood from the following detailed descnpuoc 
taken in conjuncuon with the accompanying drawuigs *hich 
disclose, by way of example, the pnnciples and advanuges 
of the present invention. 

BRIEF DESCRIPTION OF THE DRA^^TNCS 

FIG. I 1$ a perspective view of a sbect fed. rotary offs=i 
pnntmg press ,havmg inking/coaring apparatus embooyir.a 
the presem invention; 

FIG. 2 is a simplified perspecuve view of the single head, 
dual cradle mking/coaung apparatus of the present mven- 
tjon; 

FIG. 3 is a schematic side elevauonai view of the pnnung 
press of FIG. I having smgle head, dual cradle inking/ 
coating apparatus installed m the traditional dampener posi- 
tion of the first, second and last pnnung units; 

FIG. 4 is a simplified side eievational view showing the 
single head, dual cradle inking/coaung apparams m ;he 
operauve inking/coaung position for simultaneously prjit- 
ing on the pnnung plate and blanket on the fourth prnung^ 
unit; 

RG. 5 is a simplified side elevauonai view showing 'Jie 
smgle head, dual cradle inkmg/coaung apparams m -he 
operative position for spot or overall inking or coating on ;he 
blanket of the first printing umt, and showing the dual cradle 
inking/coaung apparatus m the operative posinon for spot or 
overall mkmg or coaung on the pnnting plate of ±t seconc 
pnnung unit: 

RG. 6 is a simplified side eievational view of the single 
head, dual oadle inking/coatrng apparatus of FIG. 4 and 
FIG. 5. pamally broken away, showmg the single head, dual 
aadle inking/cotfmg apparaus in the operauve coaung 
posiuon and having a sealed doctor blade rescrvou assembly 
for spot or overall coaung on the blanket; 

FIG. 7 is a schematic view thowmg a heat exchanger and 
pump assembly cotmected to the single head dual cradle 
inking/coating apparatus for circulaimg icmperaoire con- 
trolled ink or coating material to the inking/coanng appa- 
ratus; 

FIG. 8 is a side eievational view, partially broken away, 
and similar to FIG. 6 which lUusuates an alicmauve coaung 
head arrangement; 

FIG. 9 is a nsiplified eievational view of a pnnnng umt 
which illustrates pivotal coupling of the inking/coaung 
apparatus on the printing unit side frame members. 

FIG. 10 is a view similar to FIG. 2 m which a pair of spin 
applicator roUen are mounted m the upper cradle and lower 
cradle, respccnvely; 

FIG. U IS a side eievational view of a split applicator 
roller 

RG. 12 is a perspecuve view of a docux blade reservou- 
which IS centrally partitioned by a seal element, 

FIG. 13 is a sectional view showing seahng engagement 
of the split applicator roller agauist the ptnidon seal clement 
of FIG. 12; 
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FIG. 14 IS a view similar lo FIG. 8 which illustiaies an 
aliemaiive ioJcmg/coating embodiment; 

RG. 15 is a simplified side eievauonal view of a substrate 
which has a broiized-li}c)e fiaish wbjch is applied by simul- 
taneous operation of the dual apphcaior roller embodiment 
of FIG- 14, 

FIG 16 is a side elevational view, partly in scctioa of a 
pan roller having separate transfer surfaces mounted on a 
split founiam pan; 

FIG. 17 IS a simplified side elevational view of the dual 
cradle inking/coaiing apparanis, pamaUy broken away, 
which illustrates an ^temative inlang/coating head appara* 
tus featuring a single doctor blade assembly, anilox ^pli* 
caior roller mounted on the lower cradle; and ,5 

FIG. 18 IS a side elevanonal view, partly in section, of a 
smglc doctor blade anilox applicator roller assembly having 
separate transfer siufaces, and a spbi fountain pan having 
separate fountain compartments, with the separate fountain 
compartments bemg supplied with different inks or coating 20 
materials &om separate off-press sources. 
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As used herein, the term "processed" refers to printing 
and coaling methods which can be applied to either side of 
a substrate, including the applicauon of lithographic, water- 
less, UV<urable. aqueous and flexographic inks and/or 
coadngs- The term "substrate" refers to sheet and web 
matenal. Also, as used herein, the term "waterless printing 
plate" refers to a prinimg plate havmg image areas and 
non-image areas which are oleophilic and oleophobic, 
respectivciy. "Waterless pnntmg ink" refers 10 an oii-bascd 
ink which docs not contain a significant aqueous componcnL 
"Flexographic plate" refers to a flexible pnniing plate hav- 
ing a rehcir surface which is wcnable by flexographic ink or 
coating material. "Flexographic pnniing mk or coating 
material" refers to an ink or coating material having a base 
constituent of either water, solvent or UV-curable liquid. 
"UV-curable lithographic prinang 10k and coaung material" 
refers to oil-based printing inks and coaling matenaU that 
can be cured (dried) phocomecbanically by exposure to 
ultravioiei radiation, and that have a semi-paste or gel-like 
consistency. "Aqueous priming ink or coaung material" 
refers to an ink or. coating mattrial cbat pipedominandy 
contains water as a solvent, dibicnt or vehicle. A ^'relief 
plaie" refen to a pnntittg plate having image areas which art 
raised relative to iu»-image areas whicfa are recessed. 

As shown in the exemplary drtwiop. the present inven- 
uon IS embodied is a nc^t and improved in-line uiking/ 
coating apparaou. herein geoeraUy designated 10. for apply- 
ing aqueous, flexographic or UV-cuiable inks or protective 
and/or decorative coatings to sheeu or webs printed in a 
sheet-fed Of web-fed, rotary offset printing preu, herein 
generally designated IX In this instance, at shown in FIG. 
I. the inking/coating apparanis 10 is installed in a four unit 
rotary offset pnnang preas 12, such as that manufactured by 
Hcidelbcrger Dructanaichincn AG of Gennany under iu 
designanoo Heidelberg SpeedsusterSM102(40M 02 cm). 60 

Tbepress I2u)da<ksapmiframel4 coupled at oae ead, 
herein the right end, to a sheet feeder 16 from which sheets, 
herem designated S, are individually and sequentially fed 
into the press, and at the opposite end. with a sheet delivery 
stacker 20 m which the freshly printed sheets are coUeaed 
and stacked. Interposed becwees the sheet feeder 16 and the 
^h ff^ delivery stjcko 20 are four substiniially idmocal 
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sheet printing units 22. 24. 26 and 28 which can pnnt four 
differeru colors onto the sheets as they are 'jansferred 
through the press 12. The pnnung umis arc housed wiuun 
printmg towers Tl. T2, T3 and T4 formed by side frame 
members 14. US. Each pnnong tower has a dcbvery side 25 
and a dampener side 27. A dampener space 29 is partially 
enclosed by the side frames on the dampener side of ihe 
pnntmg umL 

As illustrated, the pnntisg umts 22. 24. 26 and 28 are 
substantially idenucal and of convenuonal design. The first 
pnnnng urut 22 includes an in-feed transfer cylinder 30. a 
plate cylinder 32. a blanket cylinder 34 and an impression 
cylinder 36. all supported for roiauon in parallel aiignmer.t 
between the press side frames 14. 15 which define prinung 
umt towers Tl. T2. T3 and T4. Each of the first three pnnung 
units 22, 24 and 26 have a transfer cybr)der 38 disposed to 
transfer :hc freshly printed sheets from the adjacem impres- 
sion cylinder and transfer the freshly printed sheets to the 
next prmcmg umt via an intermediate transfer drum 40 

The last printing unit 28 includes a delivery cylmdcr 42 
mounted on a delivery shaft 43 The deiivcy cylmdcr 42 
supports the freshly printed sheet 18 as it is c^sferred from 
the last impression cylinder 36 to a delivery conveyor 
system, generally designated 44. which transfers the freshly 
printed sheet to the sheet delivery slacker 20 To prevent 
smeanng during transfer, a flexible covering is mounted on 
the dehvery cylinder 42. as described and claimed m U.S. 
PaL No 4,402,267 to Howard W. DeMoore, which is 
incorporated herein by reference. The flexible covering is 
manufactured and sold by Printing Research. Inc. of Dallas. 
Tex., U.S.A.» under its trademark SUPER BLUE® Option- 
ally, a vacuum-assisted sheet transfer assembly manufac- 
mred and sold by Printing Research. Inc. of Dallas. Tex.. 
U.S.A., under its trademark BACVAC® can be subsutu:ed 
for the delivery transfer cylinder 42 and flexible covering 

The delivery conveyor system 44 as shown in FIG. 3 is of 
convenuonal design and includes a pair of endless delivery 
gripper rhaini 46, only one of which is shown carrymg at 
regular spaced locations along the chains, laterally disposed 
gripper bars having gnpper fingers used to gnp the leading 
edge of a freshly printed or coaled sheet 18 after, u leaves the 
mp between the impression cylinder 36 and delivery cyUn- 
der 42 of the last printing unit 2S. As the leading edge is 
gnppcd by the gripper fingers, the deUveiy chains 46 pull the 
sheet away from the last impression cylinder 36 and convey 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, the freshly 
pnnted and/or coated sheeu S pass under a delivery dryer 48 
which includes a cotnbinanon of infra-red thermal radiaoon. 
high veioaty hot air flow and a high performance heat and 
moisture extractor for drying the ink and/or the protective/ 
decorative coating. Preferablyt the delivery dryer 48. mclud- 
ing the high poformanoe heat and moismre extractor is 
constructed u described in U.S. applicatioo Ser. No. 08/1 16. 
711, filed Sep. 3, 1993. enaUed nnfra-Red Forced Air Dryer 
and Ejctrvtor'* by Howard C. Secoc Ronald M. Rendleman 
and Paul D. Copenhaver. commonly assigned to the assignee 
of the present iovemion, Howard W. DeMoore. and licensed 
to Pnnsng Research. Inc of Dallas, Tex., U.S.A.. which 
manufactures and markeu the delivery dryer 48 under its 
trademark AIR BLANKET™. 

In the exemplary embodiiDeat shown tn FIG. 3. ihe first 
prinung umt 22 has a flexographic printing plaie PF 
mounted on the plate cyliivler, and therefore neither an 
inking roller tzam oor a dampemng system is required A 
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flexographic prmtiug plate PF is also mounted on the plate 
cyliDder of the second pnnting unit 24. The form rollen of 
liie inking roller mn 52 shown mounted on the second 
pnnting unit 24 are retracted and locked oS to prevent piaie 
contact. Flexographic ink is supplied lo the flexogr«phic 
plate PF of the second printing unit 24 by the inkmg/coa&cg 
apparams 10. 

A suiuble flexographic pfimmg plate PF is offered by E. 
I. du Pom de Nemours of WUmingion. Del., U.S.A., under 
iu trademark CYREL®. Another source is BASF Akiieng- 
esellschafi of Ludwigshafen. Germany, which offers a suit- 
able flexographic pnnnng plate under its trademark 
NYLOFLEXIS. 

The third pnnting unit 26 as illustrated in FIG. 3 and FIG. 

4 is equipped for lithogr^hic pnnung and includes an 
inking apparatus 50 having an inking roller traui 52 arranged 
to 'jansfer ink Q from an ink fountain 54 to a lithographic 
plate P mounted on the plate cylinder 32. This is accom- 
plished by a fountam roller 56 and a ductor roller 57. The 
fountain roller 56 projects into the ink fountain 54. where- 
upon Its surface picks up ink. The lithogxzphic printing ink 
Q is transferred from the fountain roller 56 to' the inking 
roller U'am 52 by the ductor roller 57 The mking roller train 
52 supplies mk Q to the image areas of the lithographic 
printing plate P. 

The lithographic printing ink Q is transferred from the 
lithographic printing plate P to an ink recepuve blanket B 
which is mounted on the blanket cylinder 34 The inked 
image earned on the blanket B is transferred to a substrate 

5 as the substrate is transferred through the mp between the 
blanket cylinder 34 and the impression cylinder 36. 

The inking roller arrangement 52 illustrated in FIG. 3 and 
RG. 4 is exemplary for use in combination with lithographic 
itik prinung plates P It is understood that a dampenmg 
system 58 havmg a dampening fluid reservoir DF is coupled 
to the inking roller tram 52 (FIG. 4), ^ut is not required for 
waterless or flexographic printmg. 

The plate cylmder 32 of printing unit 28 is equipped with 
a waterless pnnung plate PW. Waterless prinnng plates are 
also refered to as dry planographic pnnting plates and are 
disclosed in the following U.S. Pat Nos.: 3,910,187; Reis- 
sue 30.670; U.S. Pat No. 4,086,093; aad U.S. PiL No. 
4.853 J 13. Suitable waterless printing plates can be obtamed 
from Toray Industries, Inc. of Tokyo. Japan. A dampemng 
system is not used for wueriess printing, and waterless 
(otl-btsed) priniiof ink is used. The waterless printing plate 
PW has image areas aad noo-image areas which art oleo- 
philic/bydropiulic and oleophobic/hydrophobic. respec- 
uvely. The waterieu printing plate PW is engraved or 
etched, with tbe image areas being recessed with respect to 
the non-image areas. Tbe image area of the waterless 
pnnting plaie PW is roUed-up with tbe flexographic or 
aqueous pnnting ink which is transferred by the applicator 
roller 66. Both aqueous and oil-based inks aad coatings are 
repelled from the non-image areas, and are retamed in the 
image areas. Tbe prinong ink or coanng is then transfened 
from the image areas to an ink or coatmg receptive blanket 
B and is printed or coated oato a substrate S. 

For some printing jobs, a flexographic plate PF or a 
waterleu printing plate PW is mounted over a resilient 
packing such as tbe blanket B on the blanket cyhnder 34. for 
example as indicated by phantom lines in pnnong umt 22 of 
FIG. 5. An advantage of this altemative embodiment is that 
the waterleu plate PW or tbe flexographic plate PF are 
resiliently supported over the blanket cyliiader by tbe under- 
lying blanket B or other resilient packing. Tbe mlial deflec- 
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tion and give of the resilient blanket B provides uziforr:, 
positive engagement between ±e applicator roller 66 an c a 
flexographic plate or waterless plate 

In thai arrangement, a plate is not mounted on the plate 
cylinder 32; instead, a waterless plate PW is mounted on *Jie 
blanket cylinder, and the inked image on the waterless 
prmnng plate is not offset but is instead transfened directly 
from the waterless pnnung plate PW to the subsoate S The 
water component of flexographic mk on the freshly pnnted 
sheet IS evaporated by high veloaty, hot air dn^er^ and high 
volume heai< and moisture extractors so Lhai uie freshly 
printed aqueous or flexographic mk is dned before the 
substrate is printed on the next pnnting unit. 

Rcfemng now to FIG. 2, FIG. 3 and RG. 9. \ht inking/ 
coating apparatus 10 is pivotally mounted on the side frames 
14, 15 for roiauon about an axu X. The inicing/coai;ng 
apparatus 10 includes a frame 60, a hydraulic motor 62. a 
lower gear tram 64. an upper gear train 65. an applicaxr 
roller 66. a sealed doctor blade assembly 68 (FIG 6). and a 
dnp pan DP. ail mounted on the frame 60 Tbe exiemaJ 
peripheral surface of the applicator roller 66 is wetted by 
contact with liquid coatmg matenal or uik contained m a 
reservou" 70. 

The hydraulic motor 62 drives the applicator roller 66 
synchronously with the plate cylinder 32 and the blanket 
cylinder 34 in response to an RPM control sigoal from the 
press dnve (not iUustrated) and a feedback signal developed 
by a tachometer 71 While a hydraulic drive motor is 
preferred, other drive means such as an electnc dnve motor 
or an equivalent can be used. 

When using waterleu pnnong plate systems, ±c lem- 
peramre of tbe waterless prinung ink and of the waterless 
printmg plate must be closely controlled for good image 
reproducuon. For example, for waterless offset pnnung wnn 
TORAY waterless pnnung plates PW, u u absolutely nec- 
essary to control the waterless pnntmg plate surface and 
waterless mk temperanire to a very narrow range, for 
example 24« C. (TS"- R) to 27* C (80** F.). 

Refemng to FIG. 7, the reservoir 70 is supplied with ink 
or coating which is temperature controlled by a heat 
exchanger 71. The tetnpeiature controlled ink or coating 
matenal is circulated by a positive displacement pump, for 
example a peristaldc pump, through the reservoir 70 and 
bear exchanger 71 from a source 73 through a supply condui t 
75 and a reoim condmt 77. The heat exchanger 71 cools or 
heats the ink or coating matenal and maintams the mk or 
coaling and the printing plate within the desired narrow 
temperanire range. 

According to one aspect of the present invention, aque- 
ous/flexograptnc ink or coating matenal is supplied to the 
applicator roller 66. wfaicb transfers the aqueous/flexo- 
graphic ink or coating material to tbe printing plate (FIG. 7), 
which may be a waterieas pnntmg plate or a flexographic 
printing plaxe. When the inking/coacing a^nratus is used for 
applymg aqueoua/flezograpt&c ink or coating matenal to a 
waterteu pnnting plate PW, the inking roller train 52 is not 
required, and is retnoed away from the pnnting plate. 
Because the viscosity of aqueoua/flexographc printmg ink 
or coating material varies with temperature, it is necessary 
to heai or oooJ tbe aqueoua/flexogiaphic pnnung ink or 
coa&ng material to cotnpensaie for ambient temperanut 
vanauons to maintain tbe ink viscosity in a preferred oper- 
aong range. 

For example, the temperature of tbe pnnong press can 
vary from around 60* F (15* C) in tbe monung, to around 
85* F (29* C) or more u tbe afteniooo. The vijcosuy of 
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aqueous/flex ograp£c pnnong ink or coaling maierial can be 
mar^inaliy lugii ^beo the ambient temperaturt of the press 
IS near 60* F. (15* C). and the viscosity can be maipnally 
low when the ambieni temperarure of the preu exceeds 85* 
F. :29* C). Consequently, it is desirable to control the 5 
temperature of the aqueous/fiexograpbic pnnting ink or 
coating maienal so that it will wramtatfi the surface tern- 
pentuie of waterless pnncmg plates within the specified 
lemperanire range. Moreover, the mk/coaling material tern- 
peraure should be controlled to maintain the tack of the 10 
aqueous/fiexognphic pnnting ink or coating material within 
a desired range when the ink or coating material ts being 
used in connecdon with flexographic pnniing processes. 

The applicator roller 66 is preferably an anilox fluid 
metering roller which transfers measured amounts of pnnt- 
mg uik or coating matenal to a plate or blanket. The surface 
of an anilox roller is engraved wjih an array of closely 
spaced, shallow depressions referred as '^cells**. Ink or 
coaling from the reservoir 70 flows into the cells as the 
anilox roller mms through the reservoir. The transfer surface 
of the anilox roller is "doctored" (wiped or scraped) by dual 
doaor blades 68A, 6SB to remove excess ink or coating 
material. The ink or coaung tnetcred by the anilox roller is 
that contained within the cells. The dual doctor blades 68A. 
68B also seal the supply reservoir 70. 

The anilox applicator roller 66 is cylindrical and may be 
constructed in various diameters and lengths, containing 
cells of various sizes and shapes. The volumetric capacity of 
an anilox roller is determined by cell sire, sh^ and number 
of cells per umt area. Depending upon the intended appli- 
catioa the cell paoem may be fine (many small cells per unjt 
area) or coarse (fewer large cells per umt area). 

By supplying the ink or coating matenal through the 
inking/coating apparams 10. more ink or coating matenal 
can be applied to the sheet S as compared with the inking 
roller train of a lithographic pnntmg unit Moreover, color 
intensity is stronger and more briiliam because the aqueous 
or flexographic ink or coaung material is applied at a much 
heavier film thickness or weight than can be appbed by the 
lithographic process, and the aqueous or flexographic colors 
are not diluted by dampening solutioo. 

Preferably, the sealed doctor blade assemUy 68 is con- 
structed as descnbed in U.S. PaL No. 5.176,077 to Howard 
W. DeMoore, co-inventor and assignee, which is incorpo- 
rated herem by reference. An advtotage of using a sealed 
reservoir is thai fast drying ink or coatxag material can be 
used. Fast dryixtg ink or coating snterial can be used in an 
open fountain S3 (see FIG. 8); however, open air exposure 
causes the water and solvenu in the fast-drying ink or 
coating material to e v ap or a te faster, thus ^"•'"g the ink or 
coatmg matenal to dry premanuely and change viscosity. 
Moreover, an opes fountain emits unwanted odors into the 
preu room. When the sealed doctor blade assembly is 
utilized, the pump (FIG. 7) which circulates ink or coating 
material to the doaor blade head is preferably a peristaltic 
pump, which does not injea air into the feeda lines which 
supply the ink or coating reservoir 70 and helps to prevent 
the fonnation of air bubbles and foam within the mk or 
coating matenal. 60 

An inkmg/coating apparams 10 having an alternative 
applicator roller amngemeni is illustrated in HGS. 10-13. 
In this arrangement, the engraved metering surface of the 
anilox appbcator roUen 66, 67 art paroboned by smooth 
seal surfaces 66C which sepanies a flnt engraved penphenl 6S 
surface poruon 66A from a second enfrived penpheral 
surfaa poruon 66B. Likewise, smooth seal surfaces 66D. 
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66E are formed on the opposite end portions of ±e appli- 
cator roller 66 for cngagmg end seals 134, 136 (FIG 12) of 
the docwr blade reservoir The upper applicator roiic: 67 has 
engraved anUox metering surfaces 67A and 67B which are 
separated by a smooth seal band 67C 

Referring now to FlC, 12 and FIG. 13. the reservoir 70 of 
the doctor blade bead 68 is parudoned by a curved seal 
element 130 to form two separate chambers 70 A, 70B. The 
seal element 130 is secured lo the doaor blade heac withm 
an annular grTX>ve 132. The seal element 130 :s preferably 
made of polyurethane foam or other durable, resiiieni foam 
matenal The seal element 130 is engaged by the seal band 
66. thus forming a rotary seal which blocks the leakage of 
ink or coaung material from one reservoir chamber in:o Lhe 
other reservoir chamber Moreover, the scai band provides 
an unpnnted or uncoaied area which separates the pnnied or 
coated areas from each other, which is needed for work and 
turn pnnung jobs or other printing jobs which prmt two or 
more separate images onto the same substrate. 

Another advantage of the split applicator roUer embodi- 
ment is that It enables two or more flexographic inks or 
coating materials lo be printed simultaneously within the 
same lithographic pnnung uniL That is. the reservoir cham- 
bers 70A. 703 of the upper doctor blade assembly can be 
supplied with gold ink and silver ink, for example, while the 
reservoir chambers 70A. 70B of the lower doctor blade 
assembly can be supplied with inks of two additional colors, 
for example opaque white ink and blue ink. This permiis the 
opaque white ink to be overprinted with the gold inx. and the 
blue ink to be ovcrpnnted with the silver ink on the same 
pnnting unit on any lithographic presa. 

Moreover, a catalyst can be used in the upper doaor blade 
reservoir and a reactive ink or coaling matenal can be used 
in the lower doaor blade reservoir. This can provide vanous 
effects, for example improved chemical resistance and 
higher gloss levels. 

The split applicator roUer sections 67 A. 67B m ihe upper 
cradle position can be used for applying two separate inks or 
coating materials simultaneously, for example flexographic. 
aqueous and ultra-violet cunble inks or coating matenals. to 
separate surface areas of the plate, while the lower applicator 
roller sections 66A, 66B can apply an imtiator layer and a 
imcro-encapsulited layer simultaneously to separate blanket 
surface areas. Optionally, the tnetenng surface poruons 66A. 
66B can be provided with different ceO metering capaaties 
for providing different printing effecu which are bemg 
primed simuhaoeously. For example, the saeen Une coum 
on one half-section of an amlox applicator roller is prefer- 
ably m the range of 200-^ lines per inch (79-236 hnes per 
cm) for half-tone images, and the screen line coum of the 
other half-section is preferably in the range of 100-300 tines 
per inch (39-118 lines per cm) for overall coverage, high 
weight applicasioos such as opaque white. This spht arrange- 
ment in combinanon with dual applicator rollers is particu- 
larly advantageous when used in conaeaioo with "work and 
mm*" printing joba. 

Referring again lo FIG. 8, instead of using the sealed 
doctor blade reservoir usembly 68 as shown in FIG. 6. an 
open foutttaiD assembly 69 is provided by the fountain pan 
53 which cootains a volume of liquid ink Q or coaung 
matenal. The liquid ink or coating material is transferred to 
•Jie applicator roller 66 by a pan roller 55 which turns in 
contaa with ink Q or coaung material in the fountain pan. 
If a spht appUator roller is uaed, the pan roller 55 is also 
split, and the pan is divided into two pan sections 53A. 53B 
by a separator plate 53R u staowo in RG. 16. 
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In the altenative embodimcni of FIG. 16» the pan roller 
55 is divided into two pan roller secaons 55A, 55B by a 
ceniially located, annular groove 59. The separator plaie 53P 
IS received within and centrally aligned with the groove 59. 
but does not touch the adjoining roller faces. By this i 
airangemenu two or more inks or coating materials Ql. Q2 
are contained within Uic open pan sections 55A, 55B for 
transfer by ihe split pan roller sections 53A, 53B» respec- 
tively. This permits two or more flexographic inks or coanng 
matenais to be transferred to two separate image areas on the lo 
plate or on the blanket of . the same pnnung uniL This 
arrangement is particularly advantageous for work and cum 
printing jobs or other printing jobs which pnnt two or more 
separate images onto the same substrate. 

The frame 60 of the inidng/coating apparams 10 mcludes 
side suppon members 74, 76 which support the applicaior 
roller 66, gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicaior roller 66 is 
mounted on stub shafts 63A, 63B which are supported ai 
opposite ends on a lower cradle assembly 100 formed by a 20 
pair of side suppon members 78, 80 which have sockets 79, 
81 and retainer caps 101, 103. The stub shafts are received 
in roller bcanngs 105, 107 which permit free rotation of the 
. applicaior roller 66 about its longimdinal axis Al (axis A2 
m the upper cradle). The retainer caps 101, 103 hold the stub ^ 
shafts 63A. 63B and bearings 105. 107 in the sockets 79. 81 
and bold the applicator roller 66 m parallel alignxnem with 
the pivot axis X. 

The side support members 74, 76. also nave an upper 
cradle assembly 102 formed by a pair of side suppon 
members 82. 84 which are vertically spaced with rwpect to 
the lower side plates 78, 80. Each cradle 100, 102 has a pair 
of sockets 79. 81 and 83, 85, respectively, for holding an 
applicator roller 66. 67 for spot coaling or inking engage- 
mcnt with the printing plaie P on the plate cylinder 32 (FIG. "* 
4) or with a printing plaie P or a blanket B on the blanket 
cylinder 34. 

Preferably, the applicator roller 67 (HG. 8, FIG. 9) the 
upper cradle (plate) position is an anilox roller having a ^ 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIG. 2. the preas operttor can quickly change from 
blanket inking/coacmg to plate inking/coating within min- 
utes, since It is only necessary to release, remove and 
reposition or replace the applicator roller 66. 

The capability to amultiQeoQaly print xa the flexographic 
mode, the aqueoui mode the waterless mode, or the litho- 
graphic mode 00 dtffenot prixtting units of the same litho- 
graphic press and to print or coat frtnn eidwr the plate 
posiboo or the blanket poaitioo on any one of the pnniing so 
uniu is rcfened to herein u the LTTHOFLEX^ printing 
procew or system. LTTHOFLEXT*' ts a trademark of Print- 
ing Research, Inc. of Dallas, Tex., U.S.A., exclusive licensee 
of the presem invenuoa 

Refening now to FIG. 14. an inking/coaiing apparatus 10 S3 
having an inking/coating assembly 109 of an altemanve 
design is installed in the upper cradle ponlioo for applying 
ink and/or coating material to a plate P on the plate cylinder 
3X According to this alternative embodiment, an applicator 
roller 67R having a resilient transfer surface is coupled to an fiO 
anilox fluid metering roller which transfen measured 
amounts of printing ink or coaxing material to the plate R 
The anilox roller Ul has a tzusfer surface constructed of 
metal, ceramic or composite material which is engraved with 
ccUs. The resilient appUcaior roller 67R is interposed m « 
transfer engagement with the plate P and the metering 
surface of the anilox roller lU. The resUiest transfer surface 



of the applicator roller 67R provides uniform, posvuve 
engagement with the plate. 

Refemng now to HG. 17, an loksog/coaung apparatus 10 
having an altemauve inking/coaung assenoly 113 is 
mstalled in the lower cradle assembly 100 for appiyrng 
flexographic or aqueous ink and/or coating maienaJ Q co a 
plate or blanket mounted on the blanket cylinder 34. Ins'^ 
of usmg the sealed, dual doctor blade reservoir assembly 68 
as shown in FIG. 6. an opea smgle doctor blade anilox rolier 
assembly 113 is supplied with liquid ink Q or coaung 
material contained m an open founiain pan U7 The hqmd 
ink or coating material Q is transferred to iht engraveci 
transfer surface of the anilox roller 66 as it lums m uhe 
fountam pan 117 Excess ink or coaimg matenai Q t& 
removed from the engraved transfer surface by a single 
doctor blade 68B The liquid ink or coating r:a'^r.ai Q :s 
pumped from an off-press source, for example the cr-.r. 73 
shown m FIG. 17. through a supply conduu U9 :nio :ne 
fountain pan 117 by a pump 120. 

For overall inking or coating jobs, the metering iransftr 
surface of the anilox roller 66 extends over its enure 
peripheral surf^e. However, for certain printing jobs wh:cb 
pnnt two or more separate images onto the same subsiraie, 
for example work and tun prinung jobs, the meienr.g 
transfer surface of the anilox applicator roller 66 is pan:- 
uoned by a centrally located, annular undercut groove 66C 
which separates first and second metering transfer surfaces 
66A. 66B as shown in RG. U and FIG. 18. 

The smgle doctor blade 68B has an edge 68E which wipes 
simultaneously against the split metering u^sfer surfaces 
66A. 66B. In this single blade, split amlox roller emDOCi- 
mem 113. it is necessary to provide dual supply sources, for 
example drums 73A. 73B. dual supply lines 119A. 1198. 
and dual pumps 120A. UOB. Moreover, the fountain pan 
117 IS also spbt. and the pan 117 is divided into :wo par 
sections 117A. U7B by a separator plate 121. as shows m 
FIG 18. The separator plate 121 is centrally aligned wiu t.'-.e 
undercut groove 66C. but does not touch the adjoining roller 
faces. 

Although the single blade, splu amlox applicator roller 
assembly U3 is shown mounted in the lower cradle posiuon 
(FIG. 17). it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and 
used in the upper cradle posiuon. as well. 

According to another aspea of the present invention, the 
inking/coating apparams 10 is pivotiUy coupled on horizon- 
tal pivot pms 88P. 90P which allows the single head, dual 
cradle inking/coating apparatus 10 to be mounted on any 
lithogr^hic printmg unit. Referring to FIG. 9, ihe honzomal 
pivot pins 88P. 90P are mounted within the tradiaonal 
dampener space 29 of the prinbng unit and are secured to the 
press side frames 14. 15. respectively. Preferably, the pivot 
support pins sap, 90P are secured to the press side frames by 
a threaded fiuteaer. The pivot suppoit pins are received 
wiihifi arcular openings 88, 90 which intersect the side 
support nraben 74, 76 of the inking/coating apparams 10. 
The horizontal support pms 88P. 90P are disposed in paral lei 
alignment with tDCaaonal axis X and with the plate cylinder 
and blanket cylinder, and are in longitudinal alignment with 
each other. 

Preferably, the pivot pins «P. 90P are located m the 
dampener space 29 so thai the rotational axes Al. A2 of the 
applicator rollers 66. 67 are elevated with respect to '-he nip 
contMX poina NL Nl By that amngemenu the transfer 
point between the applicator roller 66 and a blanket on ihe 
blanket cylinder 34 (u shown in RG. 8) and the transfer 
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point between the spplicator roller 66 and a plate on the plate 
cylinder 32 (as shown in FIG. 5) ait above the radius lines 
RL R2 of Che plate cylinder and the blanxet cylinder. . 
respectively. This pennies the inbng/coaung apparams 10 to 
move clodcwise to recract the applicator roller 66 to an c 
ofT-impression poatioa relative to the blanicei cylinder in 
response to a single extensioa stroke of the power actuator 
arms 104 A, 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on-unpression operative 
position as shown in RGS. 4, 5, 6 and 8 by a single 
retraction stroke of the actuator arms 104A. 106A, respec- 
tively. 

Preferably, the pivot pins are made of steel and Che side 
support members are maide of aluminum, wtth the steel pivot 
pins and the alummum collar poruon bordering the' circular 
openings 88, 90 forming a low fncuon journal By this 
arrangemeiiL the inking/coating apparatus 10 is freely rotat* 
aole clockwise and counterclockwise wiih respect to the 
pivoc pins 88P, 90P. Typically, the arc length of rotation is 
approximately 60 mils (about 1.5 mm). Consequently, the 
inking/coaung apparatus 10 is almost totally enclosed within ^ 
Che dampener space 29 of the printing unit m the on- 
unpression position and in the off*impression position. 

The cradle assemblies 100 and 102 position the applicator 
roller 66 m inking/coating alignment with the plaxe cylinder 
or blanket cylinder, respectively, when the inkmg/coating ^ 
appaiams 10 is extended to the operauve (on-impression) 
position. Moreover, because the inking/coaiing apparatus 10 
IS installed within the dampener space 29, it is capable of 
freely rotating through a small arc while extending and 
retracting without being obstructed by the press side frames ^ 
or other paru of the pnnung press. This makes u possible to 
install the inking/coatmg apparams 10 on any lithographic 
printing unit Moreover, because of its internal mounting 
position within the dampener space 29. the projection of the 
inking/coaung apparams 10 into the space between pruting ^5 
units is minimal This assures unrestncied operator access to 
the pn/mng unit when the applicator head is m the operative 
(on-impression) and retracted (off-tmpression) positions. 

As shown in FIG. 4 and FIG. 5. movement of the 
inking/coating apparams 10 is counterclockwise from the 
retracted (off-impression) posiuon to the operative (on- 
impression) position. 

Although the dimprnw side installation is preferred, the 
inking/coating apparams 10 can be adapted for operation on 
the delivery side of the pdming umu with the inkiog/coating 
apparams betsg movable frenn a letncted (off-impiessioD) 
positioa to an oo-ifflpressios positioo for engagement of the 
applicator roller with dtfaer a pl«e on the plate cylinder or 
a blanket on the blanket cylinder oo the delivery side 25 of ^ 
the printing unit 

Movemcm of tbe isking/coiting apparams 10 to the 
operative (on-impreaaioo) positios is produced by power 
acmators, preferably double acctng pneumatic cylinders 104, 
106 which have exteodable/retnctable power transfer aims 
104 A, 106 A, respectively. Tbe first pneumatic cylinder 104 
IS pivotiUy coupled lo the pceu frame 14 by a pivoc pu 108, 
and tbe second pneumatic cylinder 106 is pivotally coupled 
to ibe press frame 15 by a pivot pin 110. In response to 
selective acmanon of the pneumatic cy linden 104. 106, the ^ 
power transfer arms 104A, 106A are extended or reincted. 
The power transfer arm 104A is pivocally coupled to the side 
support niember 74 by a pivot pin IIX Likewise, the power 
'jansfer arm 106A is pivotally coupled to the side suppon 
member 76 by a pivot pin 114. 63 

As tbe power arms extend, the mkiog/coatmg apparams 
10 IS routed clockwise oo the pivoc pins 8SP, 90P, thus 
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moving the applicator roller 66 to the off-unprcssion posi- 
tion. As the power arms retract, the inking/coater apparatus 
60 is rotated counterclockwise on the pivot pins 88P, 90P 
thus moving the applicator roller 66 to the oa-impression 
position. The torque applied by the pneumatic acruator^ is 
CTn^rniTTfld to the inking/coatzng apparams 10 through the 
pivoc pin 112 and pivot pin 114. 

Fine adjustment of the on-imprtssion position of che 
applicator roller relative to the plate cylmder or ihe blanket 
cylinder, and of the pressure of roller engagement, is pro- 
vided by an adjustable stop assembly 115. The adjustable 
stop assembly 115 has a threaded bolt 116 which is eng- 
agable wiih a bell crank 118. The bell crank 118 is pivotAlly 
coupled to the side support member 74 on a pm 120. One 
end of the bell crank 118 ts engagable by the threaded bolt 
116, and a cam roller 122 is mounted for rouuon on us 
opposite end. The striking point of engagement is adjus'^d 
by rotation of the bolt 116 so chat the applicator roHer 66 ts 
properly positioned for inking/coating engagement with ihe 
plate P or blanket B and provides the desired amount of 
inkmg/coating pressure when the inking/coacing assembly 
60 IS moved to the operative positioo. 

This arrangement permits the in-hne inking/coating appa- 
rams to operate effectively without encroaching in Lhe 
mterunit space between any adjacent pnnung umu. and 
without bloddng or obstructing access to the cylinders of the 
pnniing uniu when the inking/coaiing apparams is in the 
extended (off-impressioo) position or retracted (on-impres- 
sion) position. Moreover, when the in-line inking/coaung 
apparams is in the retracted positioo, the docu)r blade 
reservoir and coating circulation lines can be dramed and 
flushed automatically while the prinong press is ninmng as 
well as when the press has been stopped for change-over' 
from one job to another or from one type of ink or coaung 
to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high veloacy hot air for 
drying. When printmg a flexographic ink such as opaque 
white or metallic gold, it is always necessary to d.^ the 
primed substrates between printing umu before overpnnung 
ihem. According to the presem invention, the water com- 
ponent on Che surface of the freshly printed or coated 
substrate S is evaporated and dned by high veloaty, hot air 
interumt dryer and high volume heat and moisture extractor 
units 124, 126 and 128« as shown in FIG. 2, RG. 4 and RG 
5. The dryer/exOMor umu 124. 126 and 128 are onenied to 
direct high velocity heated air onto the freshly pnnted/ 
coated subscnces as they are transferred by tbe impression 
cylinder 36 and the intermediate transfer drum 40 of one 
printing umt and to another ovufei cylinder 30 and to the 
impression cylinder 36 of the next pnntmg uniL By that 
arrangement, the freshly primed flexographic mk or coaung 
material is dried before the subsoite S is overprinted by the 
next printing uniL 

The high velocity, hot air dryer and high performance heat 
and moisture extractor units 124, 126 and 128 uolize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to the surface of each freshly pnnted or coated 
sheet or web. Within each dryer, high velocity air is heated 
as It flows acron a resitaace beating elrmem withm an air 
delivery baffle tube. High velocity jets of hoc air are dis- 
charged through multiple airflow aperurea into an exposure 
zone Z (FIG. 4 and FIG. 5) and omo tbe freshly primed/ 
coated sheet S as tt is tnnsfened by the impression cylinder 
36 and transfer drum 40, respectively. 

Each dryer assembly iodudes a pair of air delivery dryer 
h«Ht 1140, 12(D aad 12tD which axe ananged in spaced, 
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side-by-side reltnoiuhip. The high veiocity, hot air dryer 
and bigfa perfonnance heai and moiscurt extnaor units 124, 
126 and 128 ait prefenbiy constructed as diiclosed m 
co-peading U.S. paient appticason Ser. No. 08/132^g4, 
filed Oct- 6. 1993, entided "High Vcloaty Hot Air Dryer**. 5 
to Howard W DeMooie. co-inventor and assignee of the 
present invenuoo, and which is incorporated herein by 
reference, and which is mariceted by Prinong Research, be. 
of DaUas. Tex.. U.S.A., under iis trademark SUPER BLUE 
HV™. 10 

The hot moisture-laden air displaced from the surface of 
each pnnted or coated sheet ts extracted from the dryer 
exposure zone 2 and exhausted from the pnnung umt by the 
high vcluzne extractors U4, 126 and 128. Each extractor 
head includes as extractor, manifold 124E 126H and 128E i5 
coupled to the dryer heads 124D, 126D and 12SD and draws 
the moisture, volaoles, odors and hot air through a longitu- 
dinal air gap G between the dryer beads. Besi results are 
obtained when extraction is performed simultaneously with 
drying. Preferably, an extractor is closely coupled to the 20 
exposure zone Z ai each dryer location as, shown m FIG. 4. 
Extraaor beads 124E, 126E and 128£ are mounted on the 
dryer beads 124D, 126D and 12SD. respectively, with the 
longimdmai extractor air gap C facing directly into the 
exposure zone Z According to Uiis ajrangemenu each is 
pnnted or coated sheet is dhed before it is printed on the next 
printing uniL 

The aqueous water-based inks used in flexographic prim- 
ing evaporate ai a relatively moderate temperauut provided 
by the inierumi high velocity hot air dryers/extractors 124. 30 
126 and 128. Sharpness and pnm quality are substantially 
improved since the flexographic ink or coanng material is 
dned before it is overprinted on the next printmg unit Since 
the freshly pruiced flexographic ink is dry, dot gain is 
substiintially reduced and back-crappmg on the blanket of 3S 
the next pnnting unit is vinually eliminated. This inierunit 
drying/extracting anangemeni makes, it possible to pnnt 
flexographic mks such as metallic ink and opaque white ink 
on the fini prinung unit, az^ then dry-crap and ovezpnm on 
the second and subsequent priming uniu. ^ 

Moreover, this amngemem pennin the first {mntmg unit 
22 to be used as a coaxer 20 which a flexogra4)faic, aqueous 
or UV<urable coaong material is applied to the lowest grade 
substrate such as recycled papet cardboard, piaatic and the 
like, to trap and seal-in lixu, dim, tpny powder and other 
debris and provide a smoocher, more durable phadng sur- 
face which can be overphmed on the next pnnting uniL 

A firai down Qvimer) aqueous coadng layer seals-in the 
surface of a low grade, rough sobttnie, for example, it- ^ 
cycled paper or p<f*'*' and improves overprinted dot defi* 
niuon and provides bener iak lay-dows while preventing 
strike-through and sbow-cfarough. A flexographic UV-cur- 
able coaong matehal can then be a{^ied downsirean over 
the pnmer coadng, thus produong higher coating gloss. 

Preferably, the applicator roiler 66 is constnicted of 
composite carbon fiber matehal, metal or ceramic coated 
metal when it is used for applying ink or coadng material to 
the blanket B or other rtsiliem material 00 the blanket 
cylinder 34. When the applicator roller 66 is applied to the 60 
piaie, it is preferably constructed u an anilox roller having 
a resilient, compressible transfer surface. Suiuble reailiem 
n)Uer surface materials include Buna N synthetic rubber and 
EPDM (terpolyixM' elastooaer). 

It has been demonstnted in prototype testing that the 6S 
inking/coating apparatus 10 can apply i «nde range of ink 
and coating types, including fluorescent (Day Glo), pearl- 
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esceoL metallics (gold, silver and other meuls), ghtier. 
scratch and sniff (miaXKeocapsulated fragrance), scraicn 
and reveal, lumixious, pressure-sensiuve adhesives and ihe 
like, as well as UV*curable and aqueous coaungs 

With the dampener assembly removed' from ihe pnnting 
unit, the inking/coating apparatus 10 can easily be installed 
in the dampener space for selecuvely applying fieiogrzphic 
inks and/or coatings to a flexographic or waterless pnnting 
plaie or to the blanket. Moreover, overpnsuag of the flexo- 
graphic inks and coatings can be performed on Lhe next 
pnntmg unit since the flexographic inks and/or coatmgs are 
dried by the high velocity, hot air inierum: dryer and high 
volume heat and moisture extractor assemoly of the present 
invention. 

The flexographic inks and coatings as used in Lhe present 
invention contain colored pigments and/or soluble dyes, 
binders which fix the pigments onto ihe surface of u^e 
substrate, waxes, defoamers, thickeners and solvents Aque- 
ous prinung inks predominantly contain water as a diluent 
and/or vehicle. The thickeners which art preferred include 
algonates, starch, cellulose and its derivauves. for example 
cellulose esters or cellulose ethers and ihc like. CoJonng 
agents includmg orgamc as well as inorganic pigments may 
be derived from dyes which are msoiubie m water and 
soWenu. Suitable binden mdude acrylates aod/or poiyvi- 
nylchlonde. 

When metallic inks are printed, the cells of the anilox 
roller must be appropriately sized to prevent the metal 
parucles from getting suck within the cells. For example, 
for metallic gold ink, the anilox roller should have a screen 
line count in the range of 17S-3(X) lines per mch (68-1 : 8 
lines per cm). Preferably, in order to keep the anilox rolier 
cells clear, the doctor blade assembly 68 is equipped wun a 
bnsUe brush BR (FIG. 14) as set forth m U.S. Pat. No 
5.425,809 to Steven M. Person, assigned to Howarc W 
DeMoott, and licensed to Pnnung Research. Inc. of Dallas, 
Tex., U.S.A., which is incorporated herein by reference 

The inking/coating apparams 10' can also apply UV. 
curable inks and coaungs. If UV-curabie mks and coaungs 
are utilized, ultra-violet dryerVexuactors arc mstalled adja- 
cent to the high velocity hot air dryet/extiactor umu 124. 
126 and 128, respectively. 

It will be appreciated that the UTHOFLEX™ pnnung 
process described herein makes it posjible to selecuvely 
operate a printing unit of a preu in the lithographic pnnung 
mode while simultaaeously operausg another pnnung unit 
of the same press in either the flexognphic prinung mode or 
in the waterless printing mode, while also providing the 
capability to print or coat, separately or simultaneously, 
from either die plate position or the blanket posioon. The 
dual cradle support arrangement of the present invenuon ' 
makes it possible to quickly change over from inking/ 
coating on Use blanket cylinder position to inking/coaung on 
the plate cyliader position with mimmum prtu down-ume. 
since it u only necessary to remove and reposition or replace 
the applicator roller 66 while the inking/coating appanrus 
10 If m the renncted positiop It is only necessary 10 remove 
four cap screws, lift the applicator roller 66 from the cradle, 
and reposiboD it is the other oadle. All of this can be 
accomplished in a few namites* withoa tcmovmg the ink- 
log/coaung appnou 10 firom the press. 

It is possible to spot coat or overall coat from the plate 
position or from the blanket posioon with flexographic inks 
or coatings on one printing unit aiul then spot coat or overall 
coat with UV-cujible inks or coatings from the plate posi- 
oon or from the blanket postnon on another pnnung un:i 

CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



5,598,777 



17 

dunng the tame preis nm. Moreover, the press operaior can 
spot or overall coat from the plate for one job* and then spot 
and/or overall coai from the blanket on the oext job. 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetenmned preset i 
operanve posiuon. Consequently, only nsmor printing unit 
modificauons or alterauons may be required for the 
LITHOFLEX'^ process. Although automatic extension and 
reiracuon have been described in connecuon with the exem- 
plary embodiment* extension to the operative (on-impres> 
sion) position and retraction to a non-opentive (off-impres- 
sion) position can be earned out manually, if desired. In the 
manual embodiment it is necessary to latch the inking/ 
coaong apparatus 10 to the press side frames 14* 15 in the 
operauve (on-impression) position* and to mechanically 
prop the inking/coating ^aratus in the off-impressioo 
(retracted) posmon. 

Referring again to FIG. 8* an applicator roller 66 is 
mounted on the lower cradle assembly 100 by side suppon 
members 78. 80* and a second applicator roller 66 is 
mounted on the upper cradle assembly 102 by side suppon 
members 82. 84. According to this arrangemeni, the inking/ 
coaung appararus 10 can apply pnntmg ink and/or coaling 
material to a plate on the plaie cylinder* while simulta- 
neously applying printing ink and/or coating material to a 
plate or a blanket on the blanket cylinder of the same ^ 
pnndng umL When the same color ink is used by the upper 
and lower appUcaior rollers from (he plate posiuon and from 
the blanket position simultaneously on the same printing 
unit, a "double bump" or double inking films or coaxing 
layers are applied to the subsiraie S during a single pass of » 
the substrate through the printing umL The tack of the two 
inks or coating materials must be compatible for good 
transfer during the double bump. Moreover* the inking/ 
coadng apparanis 10 can be used for supplying ink or 
coating material to the blanket cylinder of a rotary offset web 
press* or lo the blanket of a dedicated coaong unit. 

According to conventional bronzing techmques. a metal- 
lic (bronze) powder is applied off-line to previously printed 
substrate which produces a grainy, textured finish or appear* 
ance. The on-hneapplicauon of bronze maurial by cooven- 40 
uonal flexogzaphic or lithographic printing will only pro- 
duce a smooth, continuous appesince. However, a pwiny, 
textured finish is prefexred for highest quality printing 
which* prior to the prtseot invention, could only be pro- 
duced by off-line methoda. 45 

Referring now to FIG. 14 md FIG. 15, metallic ink or 
coating maierial ia applied oo-lxac to the substxixe S by 
simultaneous openxioD of the upper and lower applicator 
rollers 67R, 6tf to produce an uneveo surface finish having 
a bronze-like lexmxed or grainy appearance. Aooorxbng to 50 
the simulated *^* "**T i Tig tnftThwl of tht present invention, the 
fiexograpfaic bronze ink ia applied sittuUtaneously to the 
plate 10 the blanket by the dual cradle inking/coaxmg 
apparanis 10 u shown in FIG. 14. A reailiem appiicauff 
roller 67R is mounted in the upper cradle 102. and an anilox 5S 
applicator roller 66 is mounted on the lower cradle 100. The 
rollers are supplied from separate doaor blade reservoin 70. 
The doctor blade reservoir 70 in the upper cradle posiuon 
supplies bronze ink or coating material having relatively 
coarse* metallic panicles 140 dispersed in aqueous or flexo- 60 
graphic ink Dk coarse parride ink or coanng material u 
applied to the plate P by the resilient appbcator roller 67R 
m the upper cradle posmon 102. At the same ome. flexo- 
graphic and/or bronze ink or coating material having rela- 
tively fine* metallic particles 142 is onnsfened to the blanket ti 
B by the anilox roller 66 which ii nxnuted on the lower 
oadle iOO. 
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The metering surfaces of the upper and lower appUcaior 
rollers have different cell sizes and voLumecnc capacues 
which acconunodate the coarse and fine metalhc parucies. 
For example, the anilox roller lU mourned m the upper 
cradle posioon 102 which transfen the coarse metallic 
particles 140 preferably has a screen kne count in the range 
of 100-300 lines per inch (39-118 lines per cm)* and the 
metering surface of the anilox roller 66 mounted on the 
lower cradle 100 which transfers the relauvely fine metallic 
panicles 142 preferably has a screen Ime couni m the range 
of 200-600 lines per inch (79-236 hnes per cm). 

After transfer from the plate to the blanket, the Sue 
metallic panicles 142 form a layer over the coarse meiailic 
panicles 140. As both bronze layers are offset onto the 
substrate S, the layer of fine mr^lic parucies 142 is photed 
onto the substrate S with the top layer of coarse metallic 
parucies 140 providing a textured, gniny appearance. The 
fine metallic panicles 142 cover the substraie which would 
otherwise be visible in the g^s between the coarse metallic 
parucies 140. The combination of the coarse parucle layer 
over the fine partide layer thus provides a textured, bronzed- 
like finish and ^ypearance. 

Particulate materials other than metal can be used for 
produong a textured firush. For example, coarse and fine 
particles of mftiMiypri plastic (glitter), mica parucies (pearl- 
escent) and the like* can be substimted for the metallic 
panicles for producing "nUfwu^rf surface vaiiaiions* appear- 
ances and effeoa. All of the particulate material, including 
the metallic panicles* are preferably in solid* flat plaulet 
form, and have a size dimension suitable for applicauon by 
an anilox applicator roller. Other paniculate or granular 
maienal. for example -stone gni having irregular fonr. and 
size, can be used to good advantage. 

Solid metal panicles in platelet form, which are good 
reflectors of light, are preferred for producmg the bronzed- 
like appearance and effect. However, vanous texuired fin- 
ishes* which could have light-reflecuve properties, can be 
produced by usmg granular matenals sucb as sione griL 
Most commonly used metals include copper, zinc and alu- 
minum. Other ductile metals can be used, if desired. More- 
over, the coarse and fine psnicles need not be made of the 
same paniculate material. Vanous effects and texmred 
appearances can be produced by utilizing diverse paruculaie 
materials for the coarv pamdea and the fine panicles, 
respectively Further, either fine or coarse parucle mk or 
coaling material can be printed from the upper cradle 
position, and fine or coarse parucle ink or coating 
material can be printed from the lower oadle position, 
depending on the ipedal or surface finish that is desired. 

It will be appreciated that the last printing unit 28 can be 
configured for additional inking/coaiing capabilities which 
include lithographic, waterless, aqueous and flexographic 
processes Various substrate surface effecu (for example 
double bump or triple bump inking/coaling or bronzing) can 
be per fo r me d on the last priming umu For inpte bump 
mking/coating» the last printing unit 28 is equipped with an 
auxiliary in-line inking or coating apparams 97 as shown m 
RG. 3 and FIG. 4. Tbc in-line mking or coaling apparams 
97 allows the applicatioD of yet azKKhcr film of ink or a 
protective or deooadve layer of coating maurial over any 
fireahly printed or coated watfwot effects or special treat- 
meets, thereby produdsg a triple bump. The inple bump is 
achieved by applying a third film of ixlk or layer of coatmg 
material over the freshly priated or coated double bump 
sunultaneously while the subetnte is oo the impression 
cylinder of the last printing uniL 

When the in-bne laking/coating apptraius 97 is installed, 
a IS necessary to remove the SUPER BLUBS flexible 
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covering from tbt delivery cylinder 42, and ic is also 
necessary to modify or conven the delivery cylinder 42 for 
inking/coanng service by mouttoog a plate or blanket B on 
the delivery cylinder 42, as shown in FIG. 3 and FIG. 4. 
Packing matenal is placed under the piaie or blanket B, 3 
Uiereby packing the plate or blanket B at the correct packed* 
:o-print radui clearance so ink or coating maxerial will 
be pnntfid or coated onto the £reshly printed subsnraie S as 
ii transfers through the mp between the plaie or blanket B on 
the converted delivery cylinder 42 and the last impression 
cylinder 36. According to this arrangement, a freshly printed 
or coated substrate is overprinted or overcoaied with a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coaDng material is being 
over-printed or over-coated on the last impression cylinder 
36. 

The auxiliary inkmg/coating apparatus 97 and the coo- 
verted or modified delivery cylinder 42 are mounted on \ht 
delivery dnve shaft 43. The inking/coating apparams 97 
includes an applicator roller, preferably an anilox applicator 
roller 97A. for supplying ink or coaang material to a plate » 
or blanket B on the modified or convened delivery cylinder 
42. The m-Iine inking/coanng apparatus 97 and the modified 
or converted delivery cylinder 42 are preferably constructed 
as described m U.S. Pat No. 5,176,077 to Howard W. 
DeMoore (co-inventor and assignee), which is hereby iacor- ^ 
porated by reference. The in-Une inking/coinng apparams 
97 is manufacmred and sold by Printing Research, Inc. of 
Dallas, Tex.. U.S.A., under its trademark SUPER BLUE E2 
COATER""^. 

After the delivery cylinder 42 has been modified or 
converted for inking/coacing service, and because of the 
reduced nip clearance imposed by the plate or blanket B. the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and transferring the freshly 
prmted or coated subscraie. Instead, the modified or con- 
vened delivery cyhnder 42 functions as a pan of the 
inking/coating apparams 97 by pnnung or coating a third 
down film of ink or layer of coating material onto the freshly 
pnnied or coaxed substrate as it is simultaneously printed or ^ 
coated on the last impressioD cylinder 36. Moreover, the 
mutual tack between the second down ink film or coating 
layer and the third down ink film or coating layer causes the 
overprinted or overcoated substrate to cling to the plate or 
blanket, thus opposing or leaacing sqaration of the sub- 
straie from the plate or blanket 

To remedy this problem, a vacuum-aaatsted transfer appa* 
rams 99 is i^tnoeat the w^'vtifi^ or converted 

delivery cylinder 42 ai shown in FIG. 3 and HG. 4. Another 
purpose of te vacuum-aaiisted transfer i^params 99 is to ^ 
separate the freshly oveipriniBd or overcoated triple bump 
substrate from the plate or blanket B as the substrate 
transfen through the mp. The vacuum-assisted transfer 
apparams 99 produces a preaaure differential across the 
freshly overpnnted or overcoated substrate as it nnsfers 
through the nip, thus producing a separation force onto the 
substrate and providing a dean separation from the plate or 
blanket B 

Tbt vacuuxD-assiated transfer ap p ar atus 99 is preferably 
constnicted as described in U.S. Pat Not. S,113J15S; 5.127. «o 
329; 5^5,217; 5028391 ; 5^43,909; and 5.419.254, aU to 
Howard W. DeMoore, co-tnveaior. which arc incorporated 
bcrein by reference. The vacuum-assisted transfer apparams 
99 is manufacmxed and sold by Printing Research, Inc. of 
DaUas, Tex., U.S.A. under lU trademark BACVAC™. 45 

Although the present invenuoo and iu advantages have 
N been described in detail, it should be understood thai various 



changes, substiDoions and alterations can be made herein 
without departing from the spirit and scope of the present 
invenuon as defined by the appended claims. 
What is claimed is: 

1. A rotary offset pnnung press of the type including firsi 
and second prmting umts, the fii^t pnnung umi compnsmg. 

a plate cylinder having a flexographic pnnung plate 
mounted thereon; 

a blanket cylinder having a blanket disposed m ink or 
coaimg transfer engagement with the flexographic 
printing plaie for receiving aqueous or flexographic 
printing ink or coaang maienal from the flexographic 
pnnong plaie; 

an impression cylmder disposed adjacent ±e blanket 
cylinder thereby formmg a nip between the blanket and 
the impression cylinder whereby the aqueous or fiexo- 
graphic printing ink or coating matenal can be L'ans- 
ferred from the blanket to a substrate as the subsvaie 1$ 
uansferred through the nip; 

mking/coating apparams movably coupled 10 ihe first 
pnnting umt for movement to an on-impression opera- 
tive position and to an off*impression reiracied posi- 
tion; 

the tnking/coaiing apparatus including container means 
for containing a volume of aqueous or fiexographic ink 
or coaling matenal. and at least one applicator roller 
coupled to the container means for applymg aqueous or 
flexographic ink or coating material to the flexographic 
pnnong plate or to the blanket when the inking/coaung 
apparams is in the on-impressioo operauve pos:uon: 

the container means having a partition dividing the con- 
tainer means thereby defining a first container region 
and a second container region; 

the at least one applicator roller having first and second 
transfer surfaces and means separaung the first and 
second transfer surfaces; and, 

the first and second uansfer surfaces of the at least one 
applicator roller bemg disposed within the fint and 
second cootamer regions for rolling contact with aque- 
ous or flexographic printing itik or coating matenal 
contained within the first and second container regions, 
respectively. 

2. A rotary offset printing press as defined in claim 1. 
whemn: 

said separating means is an aimular seal element disposed 

on the apfdicator roller tnd. 
the panitioo is disposed in sealing engagement against the 

annular seal element of the applicaior roller. 

3. A rotary offset printing press as defined in claim 1. 
wherein: 

said oontBser means is an open fountain pan; 

ta^fi separating means is an groove iniersecung 

the applicator roller thereby separating the first and 

second transfer surfaces; and, 
the partition is a separator plate mounted 00 the fountain 

pan between the first and second container regions and 

disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 1. 
including sheet feeding means coupled to the first pnnung 
umt for consecutively feeding substrates in sheet form into 
the fint priming uniL 

5. A rotary offset printing press as definrd in claim 1. 
including web feeding means coupled to the first pnmmg 
umt for continuously feeding a substrate m conormous web 
form into the fim pnnting unit. 
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6. A mary offiet pnniing press as deiined m claim 1. 
wbcrein: 

said container means is a foumain pan having first and 
second pan sections for contaimng first and second 
aqueous or fiexographic inJcs or coaung matenais. 
respectively; sad, 

said at least one applicaior roller is a pan roller mounted 
for rotauoQ in the fint and second pan secuons, respec- 
tively, for separately cransfemng aqueous or flexo- 
graphic ink or coaling matehaJ from the fii^t and 
second pan sections to the first and second a:ansfer 
surfaces of the ^licator roller. 

7. A rotary offset pnnung press as set fonh in claim 1, 
wherein: 

said container means is a sealed doctor blade head, said 
partition being mounted on the doctor blade head and 
separating the first and second container regions; 

ihe at least one applicator roller comprising an anilox 
transfer roller. 

the separating means being a seal band formed on the 
applicator roller between the first and second transfer 
surfaces; and, 

the parution being disposed in sealing engagement with 
the seal band in the coupled posiuoo. 

S. A rotary offset printing press as defined in claim 1, 
wherein the iniong/coaiing ^aiams compnses. 

fint cradle means for supporting the ai least one applica- 
tor roller for engagement with a plate or blanket when 
the inking/coating apparatus is in the operative posi- 
uoa; 

second cradle means for supporting a second applicator 
roller for engagement with a plaie or blanket when the 
ioking/coanng apparatus is in the opeiaove position; 
the at least one applicator roller being mounted for 
rotauon on the first cradle means, the at least one 
applicator roller having a first seal band separating first 
and second transfer surfaces; 
the second applicator roller being mounted for rotaiioo on 
the second cradle means, the second applicator roller 
havmg a second seal band separating the third and 
fourth tiittsfer lurfices; 
the container means indudinf : 
first reservoir sneaxis for com&sing a volume of ink or 45 
coating msenal. the first reservoir means having 
first and second reservoir cfaamben and a first par> 
titkm acpndng the fint wd second reservoir cham- 
ber!; 

second r t t Brvoir fof conciifung a volume of ink 
or coatmi nuieiiaU the second reservoir means hav- 
ing third and fourth reservoir chaxnben and a second 
partition element separating the third and fourth 
reservoir chimben; 

the first and second reservoir means being coupled to 

, the at least one and second applicator rollers, respec- 
tively, the first and second trinsfer surfaces of the ai 
least one applicator roller being disposed for rolling 
contact with ink or coating maierial in the first and 
second reservoir chambers, respectively, of the first 60 
reservoir means ai^ the first partition being disposed 
in sealing engagement with the separating means of 
the first applicator roller, and, 

the third astd fourth transfer surfaces of the second 
applicator roller bang disposed for rolhng contact 
with ink or coating material in the third and fourth 
reservoir chambers, respectively, of the second res- 



ervoir means and the second partition being disposed 
in sealing engagement with the separaung means of 
the second appbcator roller. 
9 A rotary offset pnntmg press as defined in clairr 1, 
wherem: 

the at least one applicator roller is an andox roller and, 
the yolumecric capacity of the first uansfer surface bong 
differem from the volumetric capacity of the second 
iiatisfer surface. 
10. A rotary offset printing press as defined in claim 1. 
wherein the inking/coatmg apparams compnses: 
cradle means; 

the at least one applicaior roller bcmg mounted for 

rotauon on the cradle means; and, 
the volumetric capacity of the first transfer surface bcir.g 
different from the volumetric capacity of the second 
transfer suzfM. 
U. A rotary ofhet printing press as defined in claim 1. 
further including: 

a transfer drum coupled in substrate transfer relation with 
the impression cylinder of the first prlntmg unit and in 
substrate transfer relanon with the second pnnnng uziu 
a first dryer mounted adjacent the impression cylinder of 
the first printing umt for discharging heated air onto a 
freshly printed or coated substrate while the substrate is 
in contact with the impression cylinder of the first 
pnnung uitit; 

a second dryer mounted adjacent the transfer drum for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transfeirnl from the impres- 
sion cylitider of the first prmting utiit and while 1: is :n 
contact with the transfer cylinder, and, 
a third dryer disposed adjacent the second pnnung unit for 
discharging heated air onto a freshly pnnted or coated 
substrate after it has been transferred fix)m the u^sfer 
dnim and before it is printed or otherwise processed on 
the second pnnung uniL 

12. A rotary offset printing press as defined in claim 1, 
wherein the uUdng/coanng apparatus compnses: 

first cradle means; 

a first reservoir or fountain o^ans moiiTfrri on the first 

cradle means for containing ink or cosing matenal; 
a first appticator roller mounted for rotation on the first 
cradle means and disposed for rolling contact with ink 
or coating material in the first reservoir or fountain 
means, the first applicator roller being engagable with 
a printing plaK on the plate cylinder 
second cradle means; 

a second reservoir or fountain means mounted on ihe 
second cradle means for receiving ink or coating mate- 
rial; and, 

a second applicator roller mounted for rotanoo on the 
second cradle means and disposed for rolling contact 
with ink or coating material in the second reservoir or 
fountain inems, the second applicvor roller being 
engagable with a printing plate or mounted on 

the blanket cylinder in the opentive position. 

13. A rotsy offset printing preu as defined in claim 1. 
wherein the ittking/coating apparatus has an axis of rotauon 
and is pivotaily mounted on the 6m printing umt m a 
posiaon in which the mp contaa point between said at least 
one applicator roller and a blanket or plate is offset with 
respect to a radius line pniriecting thrtwgh the center of Lhe 
plate cylinder or blanket cylinder to the axis of rotauon of 
'M inking/coating apparatus. 
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hif^ vdodiy. M mr dkyos aftd bifb pctfoifice heat and 

acdMt qrtriT**T so dwc the aqoeoos or flexognphic iak 
cr coaiiflff maiend oe a fSre^ pdved or coated Am is dry 
and cn be oe ibe ofld fritfiot qui. 

flm aad aacoad ^ i pikju or wDan to cbit Ae inWm / rmrtng 
appanu ca apply a double buap of aqoeoQi/flciofnpfaie 
« UV^cBiUe pbaliM ^ ^ eeaday Buttedai to a place on 
the ntoe cyinacc idJk rianTTinrxwifty ipplyiag 
fl^.y^^ ^ t !V,«mMe pfattof ak OT coatfat material 
10 8 pam or a bUtttof Q» tte blaafeec cyllBda: and QMRate 

osto a^ac as sheet is vaaateed teQQgh the ai{p 
d» blaata cylladff and the tepccste cythida A 
oipU buBB is aiBd or coMBd oa l«t pdfldag aidt widi 
dierfd of aa taycadoe qrltodg faHag/rnarim uaiL 
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IJ>ffrO» AKYROTAinf OFrein:riur^ii^ wilh ihii type of i».Une coatlag 

Mppuma, Ihe ^d&e press Uisei te ctpobOtty pdodag 
FIEU) OFTHE INVTOTON oa the last paaisg «it « ii U ^^^^^l^*" !^ 

This iavartoD tetates jciicnlly xo Aea-fcd or weWcd, y^j,ctottettotg«otodi*cdi«afoeatcadiagindreoi^^ 
Toury offset tidiop«pbk pnatiag presics. aad aw , ,^t,r h^ lite agajeiBctt with aUUateoc the bUnte 



roury offset liniops|mK pnaug ^ comr head uao cagnemgt w»a » BMrr. 

mrtcuUdy.iDiacw ttdia^Bovedinan^ cyiiidet Becne of iu rizc *e nfl-ftaacttbifi aata can 

tetheiB.Uiie«pplic*k)nof »qffeoMflrfl«o|ra^ ooh be iBBilkd between ibo lift ptiBlliig uaii ihc 

Z iaks, pcinwVpiwwaivc^dBe^^ coMtep ^ed ^^^^ ^ ^ and cumoc be u«ed for 

jriLlUMo^ to the pUte ttMl bUnket of the first or ny ^^^^^ ^ of ta. No. 4^13^93 

coAsecuiivepdtfiBgtuntafiiiyKthosnVhicp^ (laha) vovideiwoscpR&iBdepcftdeitcoMk)^ 

BACKGROUND OP THE INVENTION i*cm (oTpUte tad lo e robber UukeL CoMcqucal?, 



^T..^ tuZL— riiiirtiiimiii Hbc of prases, the nou hsviac u mlieMr rolkr p oettiofd to ^ly 



™ ■ "^r. iTiimim; of tbc frcsUy EUbooK wrMrnt— ' It mdcd ta xcciaiBg eoaaen 



^ auDf^cttnd aad sold by MaliU Uatt« ite IBC F^i*^ 



or, «L ^ 



„ — MM «tWI — » ■ W BBBT^ lii^v^ ■ . . ■ 1.1 ^ . 



aacMtaw-foMtaiCWa"*^**'"** *^Ii21d ob^ of If to pwHte 

DESaapnONOFTBEFBIGRAKr ta^wtod iiHu/ eorttog ifpytlM ^ ofJ*^ ^m!^ 



podtxoatDpggftfcchUaiBqfBMg ^wBjjKgaM^ ZTriiil »Wrti — 1 1 ' *-* " T"^** "'"^ 
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StUl loooia objea of the pRseni lavemtoa is to provide gnpfaic iok er eoatiaf suicsial, tbc water canqMOeoi Of Ibe 

ioproved ifljEia^/coetiaf apptntus of tSic eluncter aqueoui or fle a o p^ ih l c iak or eoadag nxiaUI oa ibe 

rtftrribrri, which caa be osed for applyiftg aqueout. texo- tahty pdiced or coated ibecC ia evapcnted aad dned by a 

paphie aad ate-violet cutaUe xaks an^oc ooalac« ia U|h vtioefty.bocairiBicnaUdryttaBdahighv^iiineheA 

ooipbipadoo with Htbogiphifc flccognphie and watcdets s tad soiMR exvactor aaica^ so 4bat tbc fireahly minted 

pdacLOC processes on any xocaiy office poaitas prm. . i^t or coado; aatcrial tf dry before die aheet U paiafed or 

A rdtfed object of the preseac iaveadon U to provide on the ncB prted^ joit TTm <niick do^ proceai 

improved lalcing/coacuig apparanii of the eharacter S!^t^!^iy^.21?51 

^Ibed, which ia capable oTtppiyiftC »q««oi or ^S^^SSif!^?,* ^HSf^^.i?."* ^J**^. 
gr^ iok or coding loa-al on S S 

Ac tot idntiag unit, «id drying tije ink or «tm« TbTcoMt^^ iavendo o 

fat^JSr^S^SSc^^ BRlEFDBSaUPnONOFraEPRAWlNGS 

ooLor f0C»7 offset printing pcx chat can ^pty Ink cr FIG. 1 ia a peopeaive view of a sheet nory offset 

coattag mntedal scpezanety and^or atamUaneousiy to the foncinc y os hwi ng tthn g/ foafi ag ippeeMU eBbodyiag 

plate a»d/or Unnket of a primnf aait of the preaa froa a * "^gf*** i"^*4iUoc 

fingle opentivt poc^CiQiL amJ froa a single intto^coating ^ ^ * tfrnfH6wi per^ecibre view of ttie single l^ad. 



dual oradle inkihg^ooitiag apparanu of ibe prcsoi iovca- 

A xeiaied ofcr|eec of die present isvendQa ia to prtivide 
in^roved inkins/coating appantos of the character TOJj^Kteaateaideelcvaiioeal view of d«po^ 
A^^T^ IB trtM vtaaUy BO oriuiBg unit a<ttusOBcat « ^ ^ htrtDg tingSe bead, dual cndk inking/ 

lisxeqoaedwhndiciaklDsrcoaiingappamaia c(>«*n in»^ 
IfromfllttBioUankBtaiatiievcoMiiifaBdvus tua of dm fim» aeeoAd and lait pdtadng ymti; 



LfromplttioWafttepcirtfcagorcoidncandnce mo to^ *ceo»d aad ia« prfnring i 

no. 4 if a tiapUAed aide etevvkmil view Aowtaf the 
AAOdMT object of Ibe pecaeff inventio. is ie pro^de „ ^^^tJS^J^ iiktag^ooaifag the 
tiunrred iM ^t^^ ^ imttaa ttiat eat be opoahty «l>»>Bve inhag ^ fn a nng poamoB fer sfaBnltneflQity prlBt- 
mim^ im^HMm^^ yZ^«f ^11,.^^;^ ]^^^ ^ lOg OB the piiBlittg |daK and biaolBC on the fooHh prioiiag 
unit for g (^*****^j cngegenesi with eidiff a piMe qq a _ 

plMecyiiDdffcraptatedrWaaketenablaatetcyttada;»d PC 5 fa a sTwplffiiid aide eUvational view Aowing the 
whldi does Minttifte with ^petxorwvoentvecttvi. „ iingie he ad, tei qadie inkhifi'ooatuig anparams in me 
liM in ihg firtrriftif frfffTTp H^^M " ff f'* opsBttvepoeitiott fer spotoT ovaiQajhtttgorcoating on the 

UanfcetofmetetpdadiagnBiLaedAow^ihedoalcndk 
SUMMASTOFTBBiNVBynON inMnj^f noriag ipparwni ia ^ opq^tfyc poaflaot ftt apoc or 

no ion^ ot^ ate addoved by a reMhle, orcn«ln»« the prSntingplsu of the second 

ifr^ioe j»fc* -f i^'^wffr £ MfpifffTif which li uMnawri oa te ^ 

mofoMtt ■ m i M m ^ tw * ff riMaiidieil felt^af ^taa^ tttt ondle UmfFCDea^g a|yenn i s «f FXL 4 and 
coMintporiiionandaici^^^a^^ mipctUybrotamy.dMywingtbeifai^ebenldDnL 

iatxdUff«^ya0e^in»doQ(«fewi«^ 4S P«««***»»^*«W^«^ 

apiUieoftaplata^pMererntiiiteoaafel«laBi^!iwte ^'KHS^J' 

Theiakin^oofll^aiflleMbendiifivoQBrcoqpMtoa FiaTlanaehaaaatcvtewataowlnctbcaeeauhaaga aad 

printing ail by pftvocptevhicbaRMBiBd en tepcco w ;« M M y c oM trr a d id die dagje be>d> dual cadte 

S^teeeisteMltaaltepwBMCdtbepriiitiatt teH of^ooa rt ny ^fpmm$ tec ctodatinc wapermae co» 

fmtt im p^i M ^M ir^** r*"** TiM^ ^vf di* 50 U oortlnt BMrial to inking^mdns ippa- 

Wankrr cyliadfl^ TUs dM^osff ^Voce tiMwiitflBg annnigo- taana* 

SKOt aOovs imMn g i ^ iwlig vdt to be taataBwl I am ten ' ^ * eievatioQat view, pvtiaUy broken away, 

ay n^MCKpriVfacoribcsdKpmi. andateOartoPnCwMdiOiMnesttataBatfieeeedng 

^ lyypf— ^ ^.^f ^ P^^ ^litii ana '^-^ f r ^n bead nnfeBoi: 

— T****U r tptrH fm rr vf B***>Wi> » cnt mdfc ss HO. t ia a afanpUfled etev«ioaai view of a paUag osit 

pav ba^ adapted f « m ia kia ^cee ti ing irtd<fc jto wMo pftvooi ecqpiisg of die iaking^ooddng 

.■^ww* w^ ff ^ y altpanr -ilh t ttHHt . iH *hr W W J — oi the paiing nite aide ftme aaaben; 

cx^ptirn9pattk$mM3a^€oaia$^fiiat^ FIQ. MiaavievteairaoFlG.3inwhidiaprir of iptt 

allpncttwflhteblantacySMa^raapecttvaly.wbaftte ^fttanrvota 

photnl nppoa provided by 6b ptm pina. the ippUcxor PC U ia a aide e fca a aitfia i vkw of a appUcuar 

head can be caOBadedaDdrcttKaBdwiddi (ho htttod apace roDo; 

availahkiBtevadltloBaLdaBripeaeripooe.WKhoiffreaaict» FX/. 22iaapenpealvevlcv «f adoaarbladecenvoir 

intcpqaaorarrraa»thapdndn<q»cyfiadecaandwUhoqt wWdt ia eaattatty pvnttaned by a aanl almK 

ena^ a priadng ott to loan ita pritftag opdbffiry. a ni, 13 is a aecHaui viov iftovtag tcnttng agageneai 

Whig OuinHn^^vMrinfiiygrmnaia need iicQBhanadgo of te^dttappttcMnaoapaastifeepMeidonsealelemeit 

VIA a flexofophk pdmiof pte aid •qaosm or flas^^ of TO. 12; 
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«aeo«»«^*«i<««rf*eda.liWh«-wi«U«a8bodiH^ SSiS^^ ade fimw^lrttw top«ff side of the 

«Ua hwiag sqmtt nntfer sutf w, mounted on a ^J^^^^^^^'^,,,,,,,,^.^ deilin. Ttie firtt 

fouoaiB pm . . . ^ maHot wit M ineludei oa n-feed truste eyliadei 3«. • 

no. 17 a t iiapUfied ikie devtton^ wtw Die do»l 2*e eyliada St a Waatet e»Uader 34 ud la inprujiM 

eradte inlflnt/mehPt appmn*. partiaUy teokn iway. C;^^ (opp^Bd tar ratuioo it pualld aligBiaeot 

wh£difflwtrM«iltBMir«inldii«^«o«ttB«heid kit«,eeB Ae to* tide tam« 14. IS which delliie pdjtflae 

ms fc«OBiii« a »i«le doetw blade iiseaWy. aaflox a^S^Ti;-n.TlttdT4.E«airfthefl»t*i«P«i«i«« 

e*ot«*ffnioimwl on the lower cadtaMd u nab 32. 24 ud 04 hw« t nwirfer eyBada » dupoied to 

pjQ. jli,aadeelev«iondview,p«tyin$eeaoB.ofa ^,rf„n,e«reAly|BiMeditecufronfteadj>ceatiapce»- 

aacledoc«U«detBfioxapidicaarralLaesiemblyh«vinc ^ — lia^a tad Inufa Ae ftcddy pdaied ifaecu to the 

nnife tiK&oec. aad a iltt feotfu pu biviag pdadnf aoii vU aa iaraediaiB oiaifcr dram 44. 

jenar^fcMOiaeoH*anineati.waiiheieprtefonBtiis 1-. -jaiBt Oiit 18 indiulef a deUtoy cyB«4a 42 

:^«B«Mibdat«ippli«lwifcdi«e««trttocrooatm, » J^JJ^J^'^^^'^SS^ 43. The ddivay 

oMiab firaiB tepante aff-fRS wveei. ^jmcathetahtypdottdAeetlf a>Ulsnai&aedfroi& 

DETAILED DBSOUPnOK OFTHE the !.« 

AS mot hooB. te teoa tmeaae'' *° is {gB|y^4ariagnHta.afledbU«ov«dacUBeaBadea 

wdcsatfaffBedudswhidienbcipiriiedtedlhertidetf eyuads 42. at deacdbed and daiaed to ILS. 

, Mbatnu. iacbdiDK the apirtiea*o«of Utlwyag^ ^ ^^^^ ,0 Howard W. DtMccw. whfat a 

Malcu,UV.«eahla.a4Deeasa«lta<>8n(tBe{alBaBd/« i-^-nua bote by idMCA. Ite tealbte eow^ 

Sat Alw.aaM«lh«i».*atB* S««^ » ^SuttlX- a«d«r in awtemaifc SUPER BLUE*. 
vLMc' letes CO a {liiaiac pi"* ta»i«» CMouOy. a TaeMm-aHtoaA t»»rf« aiiembly 

VoTiiHue ateas WhuTse oleevhaie aad oleopheMc ^^^^^^,oldbyPiiatiagteeaRb.lK.ef DaUai. 
«~5»5y:-W*stk«|«liillBtU(r To. UAA..««krltt«idcmrtBACVAC»ea»beinb. 

^[kwUcliXKiae(eooauati8BiBaata4«»*c«^^ rt« deMvew WMte tgMiitto C aad to^ 

•^«nf«hk=plMe-rtfcoio«ae»fttei«iiiaatp»aieh«^ m i^t^*.! 

iflgareUefi«te«U*is*«al4.5rtoo^t^^ T;riuy«yeo««yariy*m44.iih««iBP»i31»rf 
eaa be oMd (4M iMow^UBMBy hy apoaon to ^_^^^M^9itote34a4ddt««ir eytts- 



42 tto Ian RUng un 0' M w 1 — 'nn — v> - 



leCn to a iak « ' ■ ... . — .r. : . 
caaalDi w«» • « to*wa<, 4Bk« oc wMde. AJWtf 
flm^ffca»«gtodWP»aai>'wla«''y — '^ ** ncBrm 

tio. IS eM«l to a -* 



tot imaoM. «««o»^ Of UV:«nWa tab ««^w«ti»e 
deeoMlTa earttogi to Aaaa of weha jri-ed » a 




5£5 2^52^^ to-^£^^ « SL5.i!f..SSKSj^^ 




andiuteaauMcdby ^_^:r r^ X.V^i^iC^ 



to»aJ^Sr-du*eo»o«to.«|tw*^^ ^^B«»l«yart«dh..-*oi«toFlS.yfl»to g 

2L"«Si^^a.a.elto«*«-*an,id«id^ ISST^S alSJiff 
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wBrteM cc aeswripWe ptalM. ^ -«|e 34» C OS* P.) *» W C (KT P.). 

■ w«iria«pdBtfa|ptattPw:«Mak»piattspia*«« « {, tevoiBce eoomllad by • tac 
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s. 
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iqtteoiK^exogriplikpdntUgiakvooadaffiDitai^ vt fonned oa tbe oppoaiie ead portioiu (tf tbc ippli- 

mspMfiy high vbea fbe«Dfateactti^ei9tiKof tbepr^ citctroIkrMforeiigiciagaidiaU 154.136(FXG. U)af 

isBe«60^K 15* O* sod the viscoiity am be JurgiaaUy lh«docfearhbdeiesenfQff.TfaeQppoappKciteCQUer<7^ 

Lowwfac&CbciabiestteRfpcraiiBeaf ihepct&i acee4s85* eagrmd aoite mctaisf snftcef lad <7B «tidt «e 

F. (29* C). Conscqoeatly. it is de«afale to eomoi the 5 sepnted by 4 snodb seal hud €7C. 

texopemre of die iqtteauc/fiacopaphic priadsf ink or RtfenugDowtoFIG UiadFlO. 13ut!iete3avQir7«Qf 

coiciai ntfcerte) so dm ii wiU miiouia the sudscc usi- the doctv biid£ head 6t u pffdtloiwd by t owed teal 

poitnre of waiedeu ^giatistz pUtes withis die ^Kdfied eknoi Utufomtvo sep«nte ehutei7«A. 7IB.The 

ceapeaturc nafc Moreew, dw ink^cottiAg aamul teii>> ekmect 13d Is seeurad to che tf^^^ fabde bead widds 

pexatoje ifaoold be cootrailed cd the ack of die io ^ —uniT ^eove 132, The mi dOBW 13t if pnfmbly 

aqueoui/flexagraphicpnntmt iAkor ooninc Bttcdai ^(bia n^de of polyiMbau feim er oihff dmahle. railkilt fotti 

a de&iied lUte «htt (be iak or eoetiaf auteaai ii bei&g moIbL Tlkc set! dcWQt 13d b e^t^ by dw ted baod 

imd in cofuieGdoa «iU» flejugn^ik pdnadi4 pioc^ «dC duu fodag a rocacy ni wtdcb Uodcs letkage <rf 

The ^ptaler rate 6C is pce te Wy ao lailox flvid iakoc coatiDgOiCedaltaBoaercasvoff dauDbaiatote 

meteribg xoDcr vdikfa traasfen wanred udousb of pdot- oiber xcservoff rltambrr MoKcewer. the leal baad provides 

iagi&k«rcoaiiag]DatBrial(o a pkate or blanket Tbesatftee an ttn;w1fffrt or Otteoatad«cawlridi»tpgitesd>e printed or 

of aa anka rote is eapaved wOh an my of dotely coatod aeaas ftom eadi oifaet wUch is aeaded far work tad 



i|iaeed. dtaUow deptsaoM ceieEred as '*oeUs^ Xak or ma pdwiBg Joba or odur pEiadag jobs vhi^ pdm two or 
ooating ^oiB Ibe xetervoir 71 dowf into ibe ce!U i« r 



coating ^oiB Ibe xewvoir 71 dowf into ibe ce!U u die aort aapnc iaages onto the sna sobtaie. 
aailflKroteQBBS(broaghtheresavoir.TheaB8i£crsai£icB 30 Aooite advanttge o^ die iptit apptecor rote embodi* 
of dtt aniba xoUer is '"doooRd* (wiped or soaped) fay doal meat is ifaic it ea«blM nro or nne tlexographic inks er 
doctor blades OA, OB to move ewea ink « coatiBg co^t^ matoiala l» be pctod rianlufteoaiky widOn dhe 
macerialTheiakor oogugBecaedbymetaOuioUeris ut^^mi^VOUia^v^'rhuis.^tmsf^ciimh 
that coottined within die cells, the dual doctor blades OA. boiTiA^TOB of fte ifpor doccv Uade aisasbiy can be 
dIB also seal the supply reserfoir 70. ^ soppiiediHlbgcU ink aid sOw ink, for euaople. while the 

The aaOoK ^plteflcar roller dd is eyUndrtcal and may t»6 xesenroir tetes 7«A, TtB od te lover doctor blade 
uuMuatd in vmooa diaiMien a^ leagda. eootaisiDg assembly eaa be supplied widi inks of two addtionalcokn. 
oe&sorvadowsbBiaadstaipct.'nevobnBeaaccapaciiyQf for esEaapkopa^wfaitt ink and blue UcTUipeaiitt the 
aaaaflaKioteisdettnmMdbycdlsitt.dl^aBdflumbff ^ opaqnc while iik to be ov«iplttd«ilbd« gold ink. and ibe 
of *T n* per omt vea. Dependiag opeo the intended ^ blae ink to be ovopdnSed vbh die «h0 ink on the sasae 
^lietfioa. Itae ceil p«ttni uy be ikse (aaay smsil etUs priadng ludi on aay I k hoysWc presa. 
per anit «a) « eoane CVewcr Isige ceUt po imii area). Macoov«.acaialysKeaabeasediB^app9deeoarblJda 
By sopplying te ink or coaimg material dvongh tbe tcsetvofrandaseaetfvcinkaroontittgairtaialcanbetised 
iaUn^coartng mvtfitt Ig. Bon Ink <r co«iBg natmal ^ ii the kiwerdocBar blade reservofeTbisahpravUevttiMS 
on be ippfied lo sheet S as ce^ared viib the inking sdTeoa, Ibr eunpin inpmed chemical mistaice and 
ratecnriB oraliftonUcpnBdiigOBli.Moieom. eoior higbo gloss kwds. 

inttuftyissBonitrattdmflrsbdBianrbecaosetea9>aMs Tbe split sppikattor rote sedtos CTA. C7B in te opper 
orfleaioe»pidctakcrco«lBgBsseslali«ippiiedataBuefa cndlapoiittancanbe«aedfcr«|^tyingtvosepMeinks«r 
hetvfifftltatfaidaessarvdgltf^GHibeippttedbyte ^ ea«<ua>BBiabdanftaoeo«4y,forcxBqdeflc9M9aphic:. 
ahiOTihlcyocess,aadt>eafBBO«sorflsa0p^ccoko a4aBOQsaMnlBa^tqflictanbUlifcaorflanlfaigmiiakIa.tt 
«« aoS dOsoed by tenoning aalBrieft. asfnttflKtea4CBaaoftepbtt,vhflateloMrapplie3Sv 
Maihly.tesealBddoctettadBUS«ddydgisooft. wto aecdoos d<A. <tt can spp» tfl igtettf hyg and a 
iwtodudfis<rfbodinUAJbtHoiM76irnioBoward mta io sa npsnlimrf l aj ii li mti iiiinn rt i tos^soaetaa^ 
W. Dd4oenkeo4a«MMdisafpoft,wMcbtsteaipo^ 4S saBEMaicaa.Optea]l»»teaBBBiBg«tepiitMsMA, 

■LOilliiiiliL tij irfiHiiiT .11 -rfTirfr -f '-^ ddBeanbepeovldedwIibWBnK^MriigevadtleB 

Rasrrafriatete*y1ag^«MaiVBaKiiBlcanbo te pimM i ag diffsM priatfng lAcm wWA se being 
usad.Fast^yi^iikaroDaslagBsiadaleubeuaadiaan priMad stoitewBr. WarwanpU te soaan toe coy 
I nfananO^bMsow open A dtpoave on <m hatf-sndon of an aate appUem rote is pRfcr- 
B od a«M to te Myiag U or « abiyi»teiaws«ra0(M00lin»perimdi(7M361i&eipa 
lm«fMiiatelff.tacaosittgtemk« on) te htf-«nn lamfas. «d te screen te mtf of te 
bj iTiaimisrwiii rnddLUge eiseodty. otebair*s«3teiipndeaft|ytateSMgeodl00^Unes 
dtswvMdQdonimodsc pginA 0»-Ug ' ^^ ^^ ^ ^"^^^^^^^^ 

r(TO.7rSiicfcclPcutoa»skkflrc»«ag 59 1 

ewbladebeak|mrfai«yap«isaWc Udys i» i teag^n« swh«Bsadh iUMtjai i J i i ia i'wqctand 

idocdMi^eot^mtefoetectesiAM »rprii^)ete 

^oppiyteinkseoidngxeserMirTf aodb^toptrres Rtfoig agito «a FC gi iMlMd of oing te saalMl 
te teBffte flf ifr boMles and tea widdi te iak or doesBr btode iieci Toif aaanafaty <g aa shewn ig WO. d, an 

m open tearfo snstnhly m U pujitfiid by te teMin pan 
hrdagu teste S3 Msft eoBttlna a ^roteia efl^idd iak Q «e ooadig 
.ianQ$.lg-13w v«Bial.TWteldiifcafeMlligmaais2linisteadto 

^teeaomdaaiahtgsHCMeQfte te apptemr rote a by a p« eete SS wtt^ttBS it 

^^iateadd,Wa»p«titeedbysn>oodi 

iddCwbkbseaMesatetai^fvedpei^teil «5 If a iplit wUadornte ii ttd te piA xote 59 u alio 

pcnte UA tea a second ennared poiphcxal spit and tepi^«rttei«tw. pMi^^ 
! p«te Utertae. a«)Odi seal Bgtos «<D, byasep«i«pte«aitewi am Id. 
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U ^ 

Iathf*B»llvembo(llMrfFK>.W,tbcp^ of ite tppltow rote «7R po«ovc 

Ss" ^vidfd iBB> rote «etioo« 55a. 5SB by . cpgODttt «i«h the pUct. 

fiLmlW located, nsite poove 59. The sepntv plue 53P ftetaing ww to FE}. 17. aa ialus^coatiog t^^anou 10 

tcrovrti ■"i^^* *^t<«ily *Hpied wiih fee hcviag u altowtWe iakiaf/eoaiiBg uicmUy U5 is 

htt^a aot toQch tte a«cuui< rote ftei^ By Uiis s inMiUed a tte lover oadle u»bly IM applying 

MaonfiBLCwoariDoceiotoQtooariag^^ toogr^Wc or aqoojoa iak and/* coattag naarial Q » 

^^I Z^ wMria ihe open pan s«<io» 55X S5B fa pUeorUaalpein»aDtedoatbeblaaksicyliote34.lDStead 

M^er by *e iptt paa rote «cdow Sa\. 53B, rcipoo- of vmag ihfi Kalcd. dual doctor bU^ leservoir *«embly 65 

t^,j- wftt ar mofe flgpgaphic into or coaling uAcmiftFia<.aaope&.&agledocxar blade aaiiox rote 

att,^„b^wfe«codtonw«iw»iznage«attoatb^ w uacmhly 113 ii awlied wftb liqakL ink Q or eo«i&g 

liate or on tbe faiaakei oT (be sane pdating uniL Ttt nmaial ccntaincd a an open fbroin pan U7. The liquid 

nusemacls pKticBlacly advaaugeoos fcr woric aodma itk or coaling mausiaL Q is ttaastatd lo ibe en^aved 

3-^1. :^.«»^>i*rnriiithi« tohft which tBini two or note nntfer sufMe of tbe anfloa rote 6d as it one In the 



SnSniS Of other printing jobs wtdcbptini two or more nantfer snifto of tbe anfloa rote M as it vmt 

foowaiD pan 11?. Excess ink or co^ mtetial Q js 
^C*,m«^rfif«i«kiBa/coadngmwanBlf inctodei ^ rcmwcd ftom flie eagrwed iranaffer lorface by i sugle 

^Z^S^K^SS^ to«orbtode «BJha » ^^Sj-^ 

HOB x-rr^- . „ j^SLfci^ . .» i j .jihr MBaedftMaBaff4Ra>MiBee,far«xaBUoe«um73 



Mde tqppqBiuumi i-. 7-7^ n^jnTIl-hH. Mn^ftoan ofroea MiBee, far (XobU tbe dnim 73 

00 imb ftafB «A. •« wwch Be inppoi^ 
mou»taaa9»*yawttmdUutaM/mi<md}^A » Far owaa aJdag or catfag joht. <he mttguit ttmite 
Z^3^™«Bi«*mmiiwliielibweMCtej79. mace cT iht uilm wO» « 

« wifli a pdaiittg piaie r w » — nr. « -fKtia«n«iilMemiaceaB«nyaBgnodwidithe 



iOOiOT 4a#/^ vj • ■ '^LTTr _r --T-^ 




I If .frnMi.a MMbU* Ii9 a M altKBMM . mi -m^- .-t-l I— ^— .■■ ■iMli . 11- 




CM 



____ „ iriliifniMiil MMHb^ 109 ^ « altoMhc 

lit irl/or cMlng lUl * '^j]*!!^!^^ ^^f ^ ^^ 
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■ 13 W 

7^ 2 flLlSS? .if STwStoTli^- «• » r««ed«amBdocl«ue o. <he pivet pin. W. MP. 

reqie«Tdy.™pm«™a»^ nodtioiL TTw wnnx «>l««4 1« the peaaatfc ietu«n ii 



^Sla !^i;ted«Sv dToBS^os op«t»ye ^.pUcMr foQ« tebtivt » the pUte eyiiate or the tdeaket 
°^^?^S2Sfta HGS 4l StuAt bvTliaile „ ^Hwta. aad oC the prewae of loUa eagigtaeot. is pro- 
fMOMB siraiB Of oiB -r- ,«enibly US hw • thieeded hok Ufi whkh i» eng- 

""SenWy ftepivocpi««a«leof«d«d the ride ^.blewiih.bdlauk UlThe bdl awk 1^°^^ 
Mgportineateg «e '^'TZTL^-^— ..^ J^j. od of dw bdl mak US i« eMgefaie dx thruded boU 



thT^iBpeiitf tpKe 2» of the priatfai oail in the 
pluuii ud ia (he off4BFRuioa pesffloo. 
ThcmdleeetahiieilMiadltXpetiitastbe^plicttv ..li. w . , ,.-,„. nui 

* '*^i7^^!LiS^^'oS*w^^S53 pdndagMSVrt«theh4ta^eo«i«.i|«««Ui.t^^ 

S!^«2i^:^Sl^t?iS£^iJiJSLl. (off-i»,.e.ri«) p«i^ « '^f'tjS^ 

poanott. Mctwwx, be ew tpe ■^7y'xr?;7 !-«.M. rf Immnrinnl i—i^— ^'•—^ ift^ae laldatf 



i««ictfMi»l»«btii^ob«(««««dtT*«pwirideaaBaei bUde i»w» 7"« ^'^ gr?^*r ^«<«« >■■.. tt 



SndiS^whenlhe«liea«headlitofceopBa»ire ^ndag. Wbea priadeg e toogaphk Mt aft ■ W» 
actual " . .J fjitf -x-iMj iilrnl nn^ifni «• meailfc Mid. II b ilweyi a wci i ir y to diy ao 

iikta^ooHtaf W«»Bi !• *• M«*«»Jo«* !**** ifcg^^ ceor^ *eA»y pci«id of eoe«Bd 



rSS«o«*iU^c7ltodoo«*edd«ireyBdea5< SB 



tap|w«Bnycgi(dedtotep«o«fc«^W;Pj^ SS^iaiStteatocf e«fcfte*lyprt««l«««»* 

» tte pie. W 15 by » P*!« ^^M^-J! « Z!Z^!Zmt er-l-jTw-ln 




BBomlMAiiidiva ^ 
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■ 15 

^ idMioulib Tie Udt valodw hot « dtyer aad ceaiiafi type*, iaebiaiftc fluetewMC (Dty CHo). 

1» in tntaiUy owmiuaed as dUctosed m lOMdi aad uiff (B»«>.M«p«l«ed tarioee). s«nicb 

S3oa6.19wJ«Sded5B5rWod.yH«AlrI)r^ i lite, u wcU « UV<«ible «Dd jquwi* eo«mg». 
to BowBd W. DeMocse. co-lB*eator and asagiec of the wah die danpeaer aaKmUy renowed frcm ihe pdacas 
Hstcitf iBveitfiaa, aad whi^ it iBcoqiailed herein by mit. ifae inHitg/rtwrtnc ippgiBU M an ady be iaaaUed 
^sewe aMli*Uai(BiiksedbyModagReseirdi.Inc in tbedn^icaa space to sdcoivdy applying fiexographic 
fflf Tv.li..' T>. U S A . nv*^ fe* CTTPBR BLLT {gki od/ot caitix«f to a flcxofiapiBC Of waiolui pii>iBS 
IIViM to ^MortoteUiaksLMoceovecaveqiiniincof ihefleio- 
Tt^.wwot.MniJidaoardinilacBlfroBithewrtcerf iab md eoatiais ea» be perfboned 00 the n«t 
e^oSLS^SSl^TSSted from Ihe *y«r Mit the flaKWhic to «>d^ «citm»» « 
^n^1«ZMdSaa«dlkomthep^ dried by the hi* rek^ity. hoi air aiwiBto 
STSS^cmZswuTlS^ «ta«I«t«.d,»oi«a«en.«.a,.ea*lyofthepre«- 
3 iadodei aa odnew morifeU U4& Uffi and X2SE iavente 

e(MalcdtD«iediyahoad(U4D.U<Daadl2tDiaddawi -ne floopipUe lob aid Matii«i aa and ia the |xe(«M 

5aiT«wObewwatht*yahe«ia.B«ife«lti« btaacw whi* te *• P<««««» orto *e «rfi« of the 

obniBed«S»cttacdo«biKrffle»aliia»toMouiIywiih nta0aiB.wnM.dctanea.ttBdCBWaDdMh«nti.A<ioe. 
d»iM. PRfcahly. to oanew ii donly coaplod to the » qq, pdi^ id, yrtaaiiiMly cowiiD w<a u a dPuctt 

^^!Lr^^^^e«h*yek)eaiieoatduMiiaFIC.4. ud^* v«Uda. The tkickcMn whkh an prfoed ladnde 



zoM 2- Aflw^ to cfai< tfiMfcinent ciA » faan wUch « autobte i& who a«J 

SdioSrtdA^t^^ iol^ Sdahle hMen iDcUite «7l» P^m. 



S5S^«^SiSS?-«««5S"itSto a- pa oiO. ft«f«hly. " otde, » keq> ^ejg^/^ 
Sft3^pri»t^ft»faiJ«c i* i« *y. « fain i» cdbdefc*iedoewhtadea«eml*yMi»e^^^ 



^ aotnceaiett ■ahaa II po«lhte to pri» p iiM o wti . MdhceaKd to r r^ ^.ri iC_V7 



iiaaHW«»clitoiadia»B«Ulieirit«dopai|iiewhiBlrtt Tex, OiA, wW* ia henin by i 
Hm fceoM and ■MMpcv |> » uv-«^«b „ . — 



1 1 III nil BiMlilllMlllllHllll 1T""^I~^ <>••■• "Ifl'^ "'^T'^'??*^ 

» bT^ as t eawc ia wSdhTfleunMe. *qpeooi mlltemt to »e M #i ^>dodqr h ot dr 
gyilJSmortoimd^^tiWiWtot^ miMoid m.ioip. dMy. 




aid mnokte k is ate ooAb. Al «b « h* 



ptafciiiofirfteohtyiSKODJosoaoitorrf^^^ Ig ^ESS^ l; ^* ,, ^ ^ ""^ 
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" 17 18 

don cr torn the tUBka poiiciQa on aooite pdottng unit ThA neieriag Mfaees of the i^>pei aiul lower appUator 

^iicdie«nBepmiim>l«ovatbepRU0 rctot hm diStteat ceQ on aad vobimeaic opaaoet 

fDoeaovenn coil fiomAette fee ooc job. which •ceommoditt ibe cow ttd tine nctillk pnti^ 

^or ovmtt coot the^okei oa the artJ job. For cxinple. the tidkac rote Ul aomted in the upper 

"^'^'T^. ..tT- J »,M. ■«.• mtieles 142 oKteaUy has a mtea Uae eoaat in (be lancE 



^«i«ioB)podifaB«adicwedMtttii«)iwipenJlve(off- AHei limffe from the pitte to Ihe bUatat ihe fiae 
^^ioa)ooS«^cMbeeKiiedownunuiUy.if<lei«i mBiffiep«iid« lC«enB*liaffro«»*ecMnem«oIlic 



moQWed em tte uppc OMie nwapir ■ >» ^^i^to ™ifiali od« 4« m-a cm be »ie4 fcr 

uMiiAm to. M. Aeeordtac to ikb «tiaieiDeai. Ste inkiag/ FMiauue OMi iruw ooiawB mmi » w 



the blulBC>iitkm ihBolBaeoaily oi Ihe sme pduhif !^ ^ * **^™)2!J?^^ 

r:.'T^52bqBv" or MUe Iskii* to? oc ooiiing ,0 u nOaz acDbcaw roHa. Ote pMcntaie or puuiK 



Uymuc«£e<r«ofl^ iMtcniL fcr wngpU ««ie pt h^ 

tt>n,iM&MteouA tearing dze. cm be und to food oftrntep. 

Ul or amSTSaiB^nm be eecaptflblo te good SeUd acal putkfcs in pUicki fioim, whidi «t food 

«. dootde bomp. Moromt ihe iokiit^ of lt|bt. » pn<««<^ ^ F^v^bc^ ^ ^'^^ 

1« CM be luod ta iDpptriBf iek « 

]2hB ispoKiBce Md cffeA. Bofwcvc^ 



cylbderefAnwyoABt^ ^ fl^Aei.irldebeoabdhivoli#iMeOoetfnsrQpc^ 

to dM biMteet o€ a dediaied cooling uml pcodoeed by iMt^ p iwte M i^^ 



licftKoaae)cowdgfa witodcg4toe»prwrkttrtypria ffd ote Ancta* wanto cna bo oaod. if 

^obSSt^i^Avn^ST^^^.vamKdUaim^pmg' jg^^y^e/^^.,^ ^^ ^ ^ [wrinf f an1 ' ^ 

«cc:7%eo»4lBe^oataflrtaB2oanrialbrcom- ^ ^ p^douliK amiat «^ «K«d 

duce a anao^ iiMllaman npeeaitce. Hovem, a icav- ZT^Tte ceno ulirtra Md Am pacticks, 
icwod ia pdaiJlat qpnliqr poittai c» pcddTiak or 

whtt,pdnraotejntan^ bi ^wrtBi.co«ldoriybopro^ eite cm be jdatel ta« W« cn^ 






,vuww«p— r^--.-^ codtfM niwWoi»tttettcBWfai«««« 

Sy naily ^ ^ rt^ la on lb. ^ 

B2^te^.*« «0a»dd« ttlTI«Ly iDi«^^ 
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* 19 20 

cavoiac from the adhroy cyBate ill, and it U chinie*, «ab«iDttiatt« and •Itartiow cm 

5S?«itiag»a^byiDoi^ inveaita « <i£fined by tl» ^pp«ded ctai^ 

t^^vcry cylivicr 42, u staovfB ia FIG 9 Fia 4. wbit is diiiBcd U: 

i w^u«f fHterial li pUetd ttftdg <bc plite or Maatel B, 5 L A meibod for pdatiftsiftt nary affitc press the type 

Otaeby packtagihepliseartiMkstButbecaaeapeded^ iaduAag Am and second pn&cinft Qoiu, (he finrpnnting 

toNfidtf ndialclemncesoihitinkar coatioignittdi^ oui hrring t flcxogrepUe pdadng pbte, a blaakBt. aa 

be^cdtfed or ootfed onto (be freiUy priftsed sobMe S as jnyenion cytindg and inMng/maim applicator means tor 

iciranrfentftfoa|b<>cBip between the plate orbiMte B on «iyiat aqueooa or taop^bk priotiBS ink or coaauig 

theeDBvcrteddeiivc(ycyUndtf43andthelaMta^ fflacoal (d The flacopi^Uc pdsdng pine and/« to 

cyUnda3^Acoar4iagiothisiixattcactf.a&«n|7PEW UankeL an^dsinc tie fcOflwiag 119 peif acmcd in luc^ 

or cotfedsiihs9aebowaiBisied«oracoatedwid)aiMitf ceslan in the ftm priiolv nlc 

turn <r layer of ink or coaiin«inaiaial $imult»^ . . a tal «* « overall cooins of acieeoyf or 

aseco«ltoarlayaofinkorco.angiiui«ulis^ TSSU^c iSng ink or oST 

wer.prin»d«av«<oattdondieteiiinprtssloncyhad.r J, taSS^^!^V^ 

^ M ^ rasforiac ihe anmoi or taosmhie poAtiag ink or 

The ausilitfy i«>^«^^SL2"^ co«togS«SBialfto«ibefleaogriphlcpr^ 

vcctedcrwdiflcdddtvery cyttDder42sciDeoaCBdoalhe ^ ^aLa^ 

ddl^ drive daft 43. The irintg n ^ ^ .^^^ 

indudcs«ia,,die«rron^p«W ''SSStitf^S^ 

tQUffl7A.forsiwiyi««l«kora«chif B^toapto MoppBci™*! 7- — . 

orblanterBonAemodiflcdoreoftwedddfrwycytodg » 



or bianioer b on ne mnnmru or ^ , ki—L-. m * 



DtMOOn iC^IBvanr ■■•■■"i /. — — , rT: 7 T~" ^ - . iCftu. flic 

£rri.^LZ.^andMldbrPttaiiagIteieKdLbe.af ntasM it pdBid. catfed or otewiac frsmud «• 



Ate the deUvtry cylinder 42 hMboeaaedttedcr sleps: . , ^ 

rerfvccd^dMaeetepModbyteplaiBorUii^^lh* inkorGO«istmaie»an«nhAmnmcflmpdtfiBf 

iBfidi&ed deliiray cyiMer 42 can no loiVff pofam its ualc 

orlainnl tocte oC fsidtaf Md aantfaxfaif ttie ftoh^ ^ cg^ipKagMdBenMRgFKtkutenacedBlsMfaasAaliBC. 

lEi^or eotfed tdbsosM. U^esd. ihe jBodified or cod- antf-oAei ^rqr pewda and te Ite onder «e ] 

voted dettvery cylinder 42 tootas u a pot cf *e eosdnc , 

iattAtf cooiittf Tr~~ ^ ^ pdatiiV or eoodng n tmrd ^ffac ihe ndHM eootag oa thn snbeBise bctee 

SwTtooftak^^ " - ^ ' 

1 or eoattd CDbMo as H ie dmltaeoB^r^i^ 
I OD the last ionceaaioa cyBnds 34> Morwc^ * 




linna 3 mAFXO. 4 Aaoter 

(f»l«to 50 

1 nMhe 

"^^^ ^rSto'fpS^rS^ di:^thtfayjri^ 

M dni»t po'^nBd ^ I 

ifflapirftatty ^ ' 

liaU-S-F^ HOB. 5013035; 3.127. a rfSSJ", 
»:3;2W4n^5W»^^ ^*^2!Si^^^ 
byttfaeaee.71in iiim iL'l^I^f^^f^JIJ^ Sfiltoiay irtttd or 



AMiiMah flMcac isradon end id advaMgts hfvt 
*^^ltstaaidbewdrtood4*ir«toa» 
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ttd The while ibc fraihly pnstcd or coiled lXAffiedK>dtopri&4at«co«iogtiobieixcooibe]ve 

subdrse it in ooittKt with die io^iessioa eyiiiider of prlAtug o&ic of a roory cfiiet prioiiag pnu of ibe 

the fintpdntiDg nwL lAdiidlng a pUtt cyttDdcc a piiiU&g pl«e oooDtad on (he 

7 TiiepriftCiBg method as defiled in daimLindudincAe pLatecyliidet abliilKte^^iBte.a^toQrhUalKtm^ 

jeq^ 5 OB tu bUflicec cyiiDder, aa dnpceuioo cyiiadec inldsg/ 

frmataiag die freshly podaied or ooaied submce 10 aa coatiag appacami f or apptying pdating iak or coadog xaaie- 

iateooedaate traaafff cyliader dicpoccd becpcea the rial rimnltaniwittty or icpanaely to the toogiphic priating 

fiot ud % r^ 4 rri fft^fg TBOs; pUce aad/cr io the pUBe or btaakei oa the bU&ket cyiiadar, 

direcdag heated air from a onto die freshly pdart and todiidiag ai inldy^«o*iiy 

or eoated rtfrffr^ while aid cubome if ia coottci to the Ust pcMmt odt for priadag a film of ink or layer of 

wimtheiaienDedteetraaifcrGyUBdena^ co«mgmaMtMlovcrafreahlyp«iaiednb«atco 

extnedBghot air. aaoistDie and voladles from an oqMsare ihe ite^: 

ume betwca the fresh^ ptinted or coitad sobttnte 4ftyiag « first dews fiba of prialfag ink or layv of 

lad sad Aycr while die fireiUy paiflied or eoaaad eoaiiag mttaal to ibe pd&dag fUc; 

niNtrtfr ia is oostact wfth die jatrnnprffire traatfe ^ ii m« « fcj r i ii| pdfldAg iak or ceid&g natcdal from the 

cylifldec. pdadag pltt to 4 pUte or blanket oo the blanket 

g.Tbe9CiAiiagmet»odatdeAaedindaiml.indadhtgihe eyiiada; 

steps: applying a seeood dom fikn of pdndng ink or layer of 

naf enng die ftedily pria»d or eoated sufasMe to a eo«lDgBa»lal oiver die dm down fitaa or layer oa die 

iu^aca aioncyiiadgoathesacoftdpindngnmr, * pjue cr tatelvt o* Uaoket eyteda; 
dhecdaghcaiBdairfiCQaadryooaaote&eshlyFciBied tt^uteiag iek or ootfing maimal froB blanket or 
or eetfBd fdboBtte whOe said sofasvala ia ia coiatf p^ft oo blaakst cytinda om a nbssale u fte 
wid^ Ae ia^iMioa cyd^ <tf Koood potfiag nbsttite ia nufoxed dragh fte alp betveca fte 
asdt; and. biante eylinder aad dw inpreaaon eyliada: aad 
odzacd&gbocaiLnoiaroreaadTelJtilesfrQaanexposuR itg^iiutaeeualy pdndng a ddid down film of pilBdag ink 
nne between the freahly pciaaed or coaed snbttaia |«yv of eeadng maaoial over ibe aeeeod down fitaa 
and Slid A^er White faadaabflntaia in eontaawift me oT ink « layv of ceadng sMaedal whxLe the tecood 
immaloacyllBdar of the aaeoad pdadag aaiL ^mdlmocliyff iabeiagpdaaedareottcdoadkelaat 
9.A»BdMdflorprcrfidiagaBaocTafipriBied«Mttd ^ tefvesaioa eyUada 
layer on a sabatEate hi a xocnry offset pdadag press tf«e i^Aaetedfor^indngQrcotfingaflibsmeiaarotary 
type iachxttag a pdadag amt hmag « fUie <T^a^ * ndtting na cT din type iaetafiag a pdndng oait 
loaAeplaiecsfiiadB^a ^ eyiiader. a flcaMg^apUe pdadag plaie 



tdjataceyliBAs.aplrtBortalaatanoiiaCBdeBifaetalaa)cet ^gQ^ 0Btheptec^lBda:.atalanlBBicyHBdB.aplabeQC 
cydada; an fBDCBsdea cylinder and appiieaaBr aeani for aooMtod on btaktt eyliadc^ an inpresdoa 



eydads; an inpcBsdfla cyliader and vpiiLiffri SMUW ^ blanta aeoMtod on btaktt eyliadc^ 
applying afltioooa or n««o«ttc pdatng Ink «ooi^ cyHnda. aad iakia#eoadag appnaaia fcr applyiag flcao. 
MMialttdieflabarap'>>^P^a^plateaa^or»tbepiate mhle or aoaeoa slndag ink or eoaitag aattdd o fte 

^btanhasoatoMaateteyMadg. n i i ring die gaflowiag So^apUepdi^plaaa and/or »teplM 

steps peddOB^iAMeeBate in fte pdadag nte , the blMtat eyitodcc cs^ddng foOowhig sftpa: 
a|^dyiagnd«dflwaia(y»o<aqaaoBaflrfl« ogr^ hlrlBb ^ ^iplying a tot down fitai or li9« of flcxogiapfaic or 
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[57] ABSTRACT 

A reUAcublc iii-lojc iAldog^«Ua| 4ppftC«tut am 4pply 
cube; spot or ovcnll iakaaf/eo«ii&| aaien»l 10 a plaie 
Afid/or t bUokci ea the ftm pnotiof uoil or 00 «ny coo* 
sccuLivv pnaoDi vail of iny roury oimt pnauas pre». The 
iQlon^^tiag ApptnfUf is pivouUy mouoicd wubis the 
coaveauetwl dtmpcacr irpuc of aay liibograpluc pnaiicg 
uoil. The aqueous coapoocnt of ttic Otvogrtpbic priAUag 
ink ur squcotts uittinf maicrul i» cviportled ^od dnect by 
high velocity, taoi ur drycn «ikd h»gb perfoRcaoce beti tod 
aoiMure t xineion ao tax lb« equcouft or flcaognptkic lak 
or uoatinf muual 00 1 freiUy prinicd or coated iheet is dry 
&od cut be dry*irappcd oo the next pnmtog unit. The 
iokiog/coiUof ftpparatus toelvdci diui ffidics lUt support 
61st aiid tecond tppUeuor rollers 10 dut the iakuft/cosUBg 
ipptfftiun on ipply a dnuhle bUDp uf aqueous/llMOKrephic 
or lA^-carahle pnmioa 1^ or eotime fflAUeriil to • pUte on 
the pUte evlaadet; while tirnilliaryoMtty apptyisfi aqueoue . 
Iksufnhic or UV^vunbU pODUfij; uk or eoau&tt OAteruV 10 
i plate or a blan)B» oa ibc blanket cyliadet, artd ihctvafter 
0010 a ^bcet as the abcei is iranliBrred Uuotigh the nip 
bttwccQ ihe httoloai eylmder aod (b« iispA^Aioa qfUadct. A 
inpk hamp is pnaicd or eoaied oa ihc laji pnattog unit widk 
the aid of 10 inpRftsioti cytifidcr laldoe/toaiiae uul 

24 QalDM; 15 Dnwteic SboHs 




CONFIDENTIAL 

SUBJECT TO 
PROTECTIVE ORDER 



woo 1199 



Q 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



WO0 1200 



U.S. Patent 



Oa. S, im Sbnl 1 of 15 



5,960,713 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



WO0 1201 




woo 1202 




U.S. Patent Oct. s, 1999 sbcet 4 of IS 5,960,713 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



WO0 1203 




j CONFIDENTIAL 
j SUBJECT TO 

I PROTECTIVE ORDER 

i 
I 

{, W001204 

i 




I 

i CONFIDENTIAL 

I SUBJECT TO 

■ PROTECTIVE ORDER 



WO0 1205 

i 

I 

1 

i 



U.S. Patent ocl 5,1999 Sheet 9 of is 5,960,713 




■ CONFIDENTIAL 
i; SUBJECT TO 

\ PROTECTIVE ORDER 

d 

( 



WOO 1207 



'.tt 8 of IS 5,960,713 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001208 



U.S. Patent oct. s, 1999 sheet 



i 

I 




U.S. Patent 



Oct 5, 1999 Sheet II of IS ' 



5,960,713 




CONFIDENTIAL 
; SUBJECT TO 

I PROTECTIVE ORDER 

I 



WO0 1209 



U.S. Parent oa. s, 1999 sheet 12 of is 5,960,713 




W001210 



U.S. Patent Oct s, 1999 sheet 13 of 15 5,960,713 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001211 



U.S. Patent 



Oct. 5, 1999 Sheet 14 of 15 



5,960,713 



104 



is- 



14 



108 




no. IT 



Q 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001212 



U.S. Patent oct s, 1999 sheet 15 of 15 5,960,713 




CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001213 




. 5.960,713 

I 2 

RETRACTASIX PKINTINC^AnNG UNIT DESOUFnON OF THE PRIOR ART 

OPERABLE ON THE PLXrc AND BLANKET ^ i«£iTiiORART 

CYUNDCRS SlMinTANEOUSLT FROM THE ^T\tm irrRogeaeau have beco aude for jpplyinc (he 

DAMFI:NER side of the MRST PRINTINO " " priaiiac opcratioa by uuflfi tbc lut 

UNIT OR ANY CONSECimVE 1*RINTING 5 P^'^^^^B ^ ofi^Pta» « ibc ooaiiog ipjak^iaot) uau. For 

UNIT OR ANY ROTARY OFFSET PRINTING ^ ♦^?a4tt3; 4,685,414, and 4,779, 

PRESS dttdose eoaOfl^ appantus »'tich cao be moved Idio 

povitioD to pcTTDit tbe bliakct cyUodcr of tbc Its pnetiixg 

CROSS REFERENCE IV OTHER uoit of t pnniinc proi lo be BKd to tpply i ooiung fliaicnil 

APPUOOIONS ,0 '^iy P""»«' U.S. Pw. No. 4,M4 1,903 

TbiS «ppU«aon is m eooiuwatioo..n.p4n of prior .ppli- I^;!!^ ^rml^Jt^l^e'lSl'^^r'^^^ Jf 

cation No. 08/538,422 61cd Oct 2. I9VS.^ .Si,. Jtl1St7 ofT^^ °' ^ 

M ^"^^ UaiB- fiJed TT^. ^j,. ^ ,j a-Koc^S^ 

uiHWi J *-w » prmuag uaxt « n a coovcrted lo « coauai; 

FIELD OF THE INVEKTION coaler of \SS. Pai. No. 5.107.790 (SUker et »l) ii 

^. .. u r . retncubk aloof tniodiotdrwl for caeodiof and fttraciinc 

Ibu iD^ouoB rcUtw ecimlty lo Jbeet-fccl or w^b-Xcd, i coaler bead loio enuccocol with a blaokin ob tbc bkaltei 

rcury offtei iaht>graptiic pnount^ prcawi. and more cylmder RceaiM of iia cit*. the nil.retracuhlc ourtr can 

parucuiarly, to a oew aod tmproved uilQa«M)aQac iPP»«t« only b« iosuIUd berwoea tbc last przfliioi ua» of tbc pics 

for ihe in-line application of sqneous or aexosrapbic prioi- ,,,0 tbc debvcry tet tucker, aod caaoot be used £br 

mi uiJb^ pnoer or protecuveAkeorauvc coaunp appUd imemoit coaiiot. Tbc eoaicr of VS. t*ai. No 4.615^93 

«multan«ously to tbc plait and bUakct of ibe nm or aoy (J»bfl) pmvktea ei»o lepartie, ind«peode« coaicrs k)caud on 

cooMcuove pnotiDS uui of aay liiho^pfatc pnoiiog prua. ^ dampeacr aide of a ooovtrud pnatmft VAit for applyiag 

BACKGROUND Or TIIE INVEKnON » \^^*"Jlf*f , * ^^T^^' 

ahbougb a plate aod blaokci aiv prondcdl the coatiag unit 

Cooveauooel libcci.&d, rotary ofbci prmiiog prcatcs of Jabo'spren tt rcnriaed to a dadieaicd coatug opcratioo 

ty^tlcaUy include ooe or laore printing uoju tbrougb wbicb only. 

individual sheets aic fc^ and pnnied. After ibe la« printing Pnp^u bava been made for owticominfi tbe bs of a 

unit, l/eably pnoied aUm « wnafttwd by • jfchvory „ pontmg uou when io-iiac coatjog ii u«4 *w example a. act 

conveyor to tbe deUvery end of ib« pre» wbcre tbe gzibly ferib in U^, Pat, No. 5476.077 to Howard W. DeMoore 

printed and^ coated jbcctaare colkcti^ and stacked urn- (co-io^enior and aastgw), whieb diKk»e. . coaiiug appa. 

formly. In a 2T>»f^^»*»»-fc<i /^"'T offaet pHnnng p»« ^f^ ^ appbeaior rolkr poritiooed to apjiy Ibe 

.ucb as Ibe HeKjelbofSptedmaater line of pn^ tbe coating aaieiial to ibe (leshly priniod ^ wbik ihc sbcci 

deJivcry eoflveyor mdodes a pair of endless chains carnniic .o « niu on tbe lasi ioprtftioo cylinder of tbe pr«». ThU 

grippec bua wiib grippv ti^a wbicb grip ^ pull tftsbly ^ ^ ^ ^ ^ ^ BmuUwotiily, 

pnntod sbeeu from^ Un tfipr«»ioo cyLnder a«l eo»r«y » aui DO ton of pnnung unit capability teiulu. 

c K."''t'^!!!f!t^L*'r^' Sofl)ec«ov«do«l«auisartrail«w«cdandoccupya 

Since cbe inks 'i:! "^Y^ ^ .mount of prcM .pa« and ,tdt« ae« to ibTpSSs. 

proea are typically *ei and ladry, speeut prccauuooi rmuu 45 EUborau eonpseat b needed tot mneonfi auefa couci% 

be taken to prevcm marking «kI smeanng of die f«hly ^ ^ ^^J* «.CloSL^TS^™^ 

primed or coated abeeu a« ibe abeeli are transfencd fna oaSioii wfcScTll*! «L« 

one pnouns unit 10 aaoibor. Tbe printed ink 00 Ibe surface P***^"*- '*^*» ^ tbc printing on^^ 

of the sbe«i ari« retaii««ly aluwiy and is eaioly wteaced ^^"^'^h!^ i» 1 tieed for an in-Une iakinft/coatittg 

during subKqMU transfer betw«M printing uniu Maifciag. W«tu$wbi(AdDe*D««aU^ 

smeaAng and c»i be prevenied by a vacuum «iand 4e koybof ibe piw^^ 

4a.LxiedsbGctinmferappv3Uaa>iksaibeduitber^^^ aod coat aqncow and Ik«pphic mki and eoalmg mate- 

ing U^. Pat. NOK S413J55; 3,U7329; 3^05,217; 5.22a, ocao tbe plate and blanket on any 

391; 5^43,909; and 5,419^4, aU 10 Howard W. Dch4oore. '''»^t«pbie pnnung unit of any UibognpbiC prmitng press, 

cn.invenior. and manubciurvd and sold by Fnnung s* "** »™ pnnling vnfl. 

BA£!v?C^"^' " ^^"-"'^ INVENilON 

lo some prindag jobs, otbeiiing is prevented by applying Aeeordincly. a general objea of tbe pteMot invention is 

a proieoive afld/or deconovc coaiiog material owi ill or a » pravidc impiovvd iakiDg/coaliDg appantus wbicb is 

poniuo of Lhc fn^ly printed sbeetx. Some coatmp aru SO t^psble of Kkctivcly applying mk or isaiiac aaicriai to a 

Corcncd of a UVK:urable or waisr*di^rscd rcns applied u pl^i* oa a plate cybader or ink or CDaitag suierial 10 a plate 

a liquid soluiioo o^r tbc freshly printed sheets to protect tbe or blanket 00 a blanket cylinder. 

ink Irom oSutung or setoff and improve appear%nce of A spccifie ob}ect of tbe ptmeot inremioo t« to prtmdc 

Uic Ci««bly printed aboeu. Sucb oiatinp arc partiaiUrly improved inking/cuatiog apparaiaa of ibe character 

deaarabla wbco decorative or piocectiv. fiottbca are applkd u dcMribcd wbicb m exModabk into wHtifi^iTratinc aagag*. 

in tbe printing of poawrs. record jackets, brocbures, meoi witb diber a plaie on a plae cyHadsr or 10 a plate or 

magazanea. fbldiof canooa aod tbe like. blanket 00 a bianket cytnia. 
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A reUied objcd of Uk prcteitf inveatioa to provide calot rallu in Uiguacm wub a pUu cylinder, ud Uic oibcr 

iaipruved talua&'coAtiDi apf ir&t\u of ibc cfaAnctct cndlc pur supponins u mkio^coAUog aypbettor roller in 

described wticb iS c&pablc of being fflounied oo xay liiho- ■ligruxhem witb ibe bltakac cyUcder, rc^ccQvdy, wbeo the 

Cnptktc pnnciiic uoii ot ihe prctt uad docs oof inteitcre with ipplic&tor bead is is tbe opentiv« pocitioc. B«atiisc of iht 

operitor 4ccci» lo the pUie cyliader, blukci cylinder, or 5 pjvoui support provided by tUe pivoi piai. tfac appliciior 

.idjoLxni pnOOOg uniui. bnd cait be cxicodcO «rtd niTAcied wnhin UK Umitcd spa we 

Anribcr objem oi: the prcseni tovcnlinn is lo pmvtde ivulabk io (be indiuoiul dempeeet cptot, wvlhout lenna* 

improved iakin^'coiiififi appmtut of tbc chtrmetcr uig opentor icces» to tfac prtnuxxc uait eylindefs and wiibout 

described, which can t>c aoved fma ao opcrauve n^ma/ ctusinc « pnnhai uaii lo k>sc Uk prutiog csptbtlity. 
ervatinc engsgcmcfil pontinn adjiceni in ^ pUic eytin<kr or 10 Wheo \be inttng/austmg ippiranu is used m combiiution 

« bUotei cylioder lo a aoa-operauve. ivinacd positioo. vnih a flcxognpbic phoung plate aod aqueous or &cto- 

Still aootber objca of tbe pieseot iflvemoo is to provide gnpbic tok or costing maicrial, the viier eoDpooem of tbe 

improved la^g/coiting appsrittts of ihe cbsracicr aqueous or flcxogfipbic ink or coaling ©aierial oc tlit 

deseabed, which can be used for applying aqueous, flexor freshly prioted oc cosied tteet is evspOfWed ind dftfd by i 
cnpdic and uitn-viol« cufsbie iota aod/or coatufts w " high vetoaty, boi air intcniaa dryer sod 4 hifh volume hew 

combuuQoo with liitegrtptic. Cciogriphic and wait fie« and ooisiure earaoor asKasbly m thai ih* freshly prioted 

ptiflung procesKS OB any rourv ofiiei priniinc P«Sfc. ink or coauog maiehal b dry hcfois the sheet is prirued or 

A icktea object of the pre^m invtntioo is to pfov«ie coated on the ocA priMg uau^ This quick diyiufi pcott» 

improved .oki^'cnsung eppsraiu* of ih. charawt.r perimts a b« Uyer « iil» of ui^ 

(bribed which I capable of applviag aqueous ot flezo- or (to^. oKxr or Olher fflcialhcs) ,nk to be pttnted 

STlnk or coau^ t»aieriai on" o?e ^inuog lot ^* 6»«.Pnnuog *od theo ovejnnied oo the oext 

cuC ihc fil^prt^guotuanddryui^^r^^ pnDtBig u«. without dack-trsppiflfi or dot gm- 

material before ii k primed or coated oo the a«xi prntins Tb« ernmcuoo and opcraboo of tbc pi««ni irrveouoa 

unit ao that it can be ov^wintsd or o^ercoawd imjawkaiely will be uodentoed from the follow^ g dcuiicd desmpftoD 

on (he oexi nriatiag unit wtih wsicrlstt, aqueow. fiexo- ^ taken iccoi^uoawDwiih the acooinpioyingdrawinpwtedi 

graphic or Uihop»phic mks or coaUng ttaisrials djsdo«, by *-ay of esamplc, (be prmeipUs and uKamsges 

Yet iDoiber object of the preseot iDveoiion is to provide ^ ioventton. 

improved inking/coatinc ^ » ?"*^^« . gRjEp DESCRIPTION OF THE DRAWINGS 

color rotary o*&«i primiog pw ihsi can apply mk or , ^"-^ 

coaung material «ep^aiely and/or siotuhaneously to the FlC 1 is a pcnpeasve view of a sheet {cd. roury offset 

plate aaxiyor blsakct of a pruning uait of tb«- press fiRxn a pnntuig pfcti haviof iaking/coatinf apparatus eabodyug 

sioglc opermuvc positioo, and trois a siilgle inking./ooatiflg ibc pieaeot iowtotion; 

apparaun. TIG. 3 is a suDplilied perspective view of the lartgk bead, 

A itliiicJ objed of (be prcseoi ioveotioo is lo provide ^ dvsl cradU ntaDfi/coaUag apparatus of the pfcseat uvcn* 

improved lokiog/eoating apparatus of the ebanctcr ^0q; 

descnbedt ifi which virtually no prmtiDg unit adjustmeot or flG 3 is a schcsatie side elevaikmal view of the panxm^ 

alteration ts required wheo (he inkiog/coaang appan^us is ^ i baviag affile head* Aul osdlc lakm^ 

converted froQi plsie to b)saket priuung or coaoofi and vice caxtta^ appanttt nulled in tbe trsdhioaal datnpeocr po&- 

vcrsa. ^ titiO of the &nu seujod sad laait pnniiog Uttils; 

Another ob)ea ot Ibe preMi iaveotioo i» to provide jjaipiified fide clevaiional view sfaowiag the 

unproved inkMg/txjaling apparatus thai be u paihly ^^^^ asdk inkiag/oiMiag appaniu* in ibc 

mouaed is tbe dampcfin spa^ of soy Ifthop^hk pr iDUog yp^iiive takugAxatt^ po*iv»o« for Sinuluneously prim- 

uou for inkifig/coauog eogs^mcni with chher a ptaie oo a oa the priRune pUu and blaokei on the fourth priimoft 

plait cylinder Of • plate or bisokeifm a blanket eytioder, and 45 ^ r- — • 

which does oot ^ no. 5 is a unplificd aid. elev«k»cul view showing the 

ucs » the iruemit space bciwe«o pnotmg mutt. ^ duToidk inkii^coauog apparatus is the 

SXM^KY OP THE IN*V£^^^ON operative position far ipot or ovcr%U inking or eoaitng on the 

•n- .«e ^Aim^ b* a reiraaablc. «i bUiikei of the fii« priWttg ttoiW and showing ihc dual cf ad U 

Ibe fbrcfDUO a^#v«d by a waaaote, i„k,fl-^n„. ^ppvaiwi in the operative poatiicm for spot or 

in-line inkm^cosODf appsrsas whrfi « «»iuiicd oo ^ ^^^^^li^^Lng oo ilje^noiini pU« ot the ^od 

daa>penersideof..yprintiDgtMof.iTH*,yolfceipre^^ p™L ^ 

movaoeoi befweco sa opcntive (on-tmpressioo) ukug/ *^ . I*. . ^ . . ^ « i i i 

p.J^ l^TinkifliiWidnc appar^tuTuidudoi «t sppUea- ji head, dual endJe mfaDg/toaimg apparatus of ftO. 4 and 

apUteooapb!ecyliBderorabUnk.tooabUak.tcyli«kt «dle inldng^auiiog appar|U«s in ib. op-nu)^ «*Ui« 

Tte iabog/cosiing apphcntnr bead u ptvoully coopted lo a *«* ^^"^ • ^ *^^^,*»* '•^^^ 

pnmlDC uhii by pivot piDS which arc aouoted oo ibe press «PW or o^-oUI OMtiag 00 the bliokM; 

kide#isiDesinibeu»diiioo»lda»penerspae»ofihep«iiing 0 HC. 7 is a IChemsiic v«w abowjog , best exchanger and 

unit in parallel aJigiUDeoi with the pUu cylinder and the pur^p assembly cooaMU^ ifr the sagle taM4 dual aadk 

blanket cyUitdec This dsmpcoer space tDouniing arraage- lolan^^unB appanns Cor circulatiag tetnpcratuic ooo- 

mcni aUows tbc iokiDfi/coabflg unit to be installed between troUcd ink or costing outehal to the iDking/aiaiiag tpp*- 

4oy ad)aocni pcioiing unitt on the press. r*\^ 

In the prafened cabodiiasnt. tbe applicator bead tndndes HO. t ta a tide ekveiiooal view, paiusHy brotea away. 

vvrt>caUy spaced patn of craxBe memben wiih ooc crsdle sod aiontar to nC. ( wtuch lUusirates an alternative coaung 

yur bemg adapted (or sapponiog lo iakio('ooa(iag appli* bead anaageseot; 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001215 



5,960,7]3 

5 6 

FIG. 9 a 1 simplified elevitionil view of a priQliQg uoit ihcd-fed or w^fU, wmy offset prmbofi pres.. hcreio 

wnjcti iliustntcs pivoul coupiing of ite mkmg/caiuog swally ikugiuud 12. to Ous ustuce. u sbown jo HC 

appuantt 00 tbc pnoting unit side frame (Dembea, 1, ibc mkiag/cDtoas ipptfaius 10 u lasuUcd iS i four umi 

PIG 10 is a view similar to FIG. 2 ui which i pair of spUi «5L»ry oIEmi phaoDC pnu 12, sucti u th^i mtnufaciwd by 

appUcaor rollcn arc mouated t& ibe upper aadie and lower • Heidelbcrgcr Dnidaaascfaities AC of Germany under iu 

t«dlc, reafpctuvely; dei^igiuuon Heidelberg SpeedmiKtcr SM302 (40". 102 cm). 

FIG. 11 is a »ide elcvadoaii ^Hew of a ^lit appUator Tbe pros 12 iodudcs a press frame 14 coupled ai ooc end. 

roller, bereto tfae cighi cod, to a sbctt feeder 16 from whicfa Ahects[ 

Fin. 12 is a perspective view of a dooor blade tntrvm: designated are iodividually tad wqucuuaUy fed 

whack is ccoirally partiiieoed by a seal ckmcai; ^*>* aod ai the oppoau cad. wim a abeei dcli%'ery 

FIG 13 is * «ctiooal View ahowiM s«w eattfiemeni I™*** ****** *^ coikacd 

of the applicaior rolkr agal^pl^llS ^.ai^t ^T^t^^l!!^ ^'^^ " ^ 

of ncii delivery sudser 20 are four subsisDUaUy idcwical 

,r • M . rt/- . u.^ n »be«( printing units 22. 24» 26 aod 2« which OD pnm four 

FIG 14 J a vKw »,mil*r to FIG. I wbeh lUusiraics ao J5 colors onio ihc sheen u ibey arc tnotfeired 

ahenuave mlang/coaimg embodtmciu; the pwsi U. Tbt pnating uaiu are housed wiihin 

F!C. 15 in a simplified *ide elevatiOBal view of a suboraie pfinitng lOWcni Tl, 72, T3 and T4 Conned by aide fraroe 

wbkh has a broazed-likc Hoish which is applied by sunul- members 14, 15. £acb pnmng lower baa a delivery side 25 

uneous operatwD of tfae dual applicator roller embodiment aad a dampeatr fide 27. A dampeaer space 29 is psniaUy 

of FIG. 14; ^ eocioscd by the side {rames on the dampeiter side of ihc 

FIG. 16 is a side elevatiooal view, partly in section, of a printing uatt 

pan loUcr having aepsrsie traister surfaas mousud oa a A* illustratod. the prmung unis 22. 24. 26 aod 2S are 

»plit Ibunuin pao; subsuoualh tdcotical and of cooventioDal design. The tm 

nG. 17 u a suBplincd side elcvatiOMl view of the dual pmamg unit 22 ioeJudes an in^teed 'jsoder cyUnder 3U. a 

cradle inklac/coaung apparatus, parually broken away, P^>« cyUadet 32, a blanket cylinder 34 and an impressioo 

which JIustnies an aitemauve inkiog/coatuig head appara- cylioder 36. all supported for tiM^ion io parallel alignment 

lus featuriag a single doctor bta^ assembly, amlox appli. bctwcso (be press side frames 14. 15 which define pruiiog 

eaior roUer mounted on the lower endle; aod lewcnTl. T2. T3 aod T4 Each o:' tfae first three iwiouog 

FIG. U is a tide elevsdooa] view. parUy in section, of a 3^ ^2- 24 «ad 26 have a iraosbr eyiioder 3« dspoaed w 

smc^le dnetor blade anilns appUcstor iDlier awembty Uving transfer the Ift*hly primed sheets from the adjaoent ioprai- 

separate transfer suifacM, and a ^lii fououm pan having cylinder and irusfer the freshly printed sheets to the 

wrparaie fountain CDmpsnmcms. with the separate fuunuin ~* Pfating umi vu an intecmediati transfsr drum 40. 

compartments being supplied wiih difecni mks or eoaiint ^ pnnting unit 2K inehidu a delivery cyhoder 42 

maicnals Crmn tcpsraie off-prcks sources. 35 nounied on a delivery shaft 43. 'I'he delivery cyhadcr C 

si^poru the freshly prioied sheet II is u is traosfcncd from 

DETAILED DESCRimON OK THE Ok Ua impiMMi cyUnder 36 to a delivery conveyor 

IHEFERRED EMBODLMEKTS ty»cm. gesenUy dessnaced 44, which irsnefets the ftcahly 

As used hcrtm. the term -prarwd" refers lo prwiiing P"»*«f «^ "> «^ delivery aadw 20. To prevent 

and coating methods which can be applied vo cither aide of to during tnosbr, a flexibk covering is mouoisd on 

a subsiriic. iocludifig the sppUcaiion of Uthognpfate, ^ ^ » described and daimed in \JS. 

waicrlcu.UV-curahlc.aqtteoua and nengnpbivmka and/or f*^* ^'^^'^ ^ Howard W. DeMoore, which' a 

coatings The term -substrate- rcSem to sheet aod wcb wcorporared herein by re&reoce 1^ flexible eovertng u 

material. Also, as used bersm. ihc lerm -waierleas prmtiag «ttnufaaured ud sold by Knniing Re«ardu !». of DaUas, 

pUte- refers to a prinung plaie having image aitaa and 45 ' under iu iradeioack SUPER BLUE*. 

noo*imagc areas wfaicfa are oteophdic and olcopbobic. Opuoaally, a vacuum-amsied sheet transfer assembly 

rcfpeciively. *'Wauriess prtetiag inlT re&n to an oil-baaed TiaouLiUDtBd lod sold by i'rinbttg R&^eaich, lac of Dallas, 

ink which does not eootaia a agnifieau aqueow oonxpoocnt ^'^** ^-^^1 Qote its tndemark BACVACflft can be sub- 

"FkxograptiiA; plate** ivfecs to a fleable printing plsic bav- suiuted for the delivery transler cylinder 42 aod flexibJe 

mg a Rbef suitace wfaieb is weoabW by fiexographie ink or m ^^'^ 

coating material, "fiexographie printioi; ink or coaling Tbc dctivciy ooovvTor system 44 as shown in FIG. 2 is of 

maienal** cvfbfu to an ink or ooating material ba>nng a base conveoQooal design aiad ioeludes a pair of cadleu delivery 

coostiineot of either wsicc solvent or UV<urabk Kquid. gr^PP*' cfaata 46, only one of which is shown cacxying at 

"U V-eurable Hthogjap^ printing ink sad coating material" regular spaced loeasioos aloog the chains, laterally disponed 

refers K> oil-bosd pruuing inks and eooung materials that S5 K^PP^r ba& havag gttpper fingers used to gnp the leadiog 

cao b« cured (dried) pbocooacebanicaUv by «:qio«uR to udg* of a freshly printed or coaled ahcct If after it leaves the 

liltreviolci radiaiioD. aikd thai have a acmi<pasic or gel*like nip between the impieMinw cylioder 34 aod dsbvcry cyUn* 

coosisiency ''Aqueous printing ink or coatiog maieriar der 42 of tbc last priodng unit 2t As the leading edge is 

refos to ao ink or coaimg material that predominaady gripped by the gnpper fiogem, the deUvery chains 46 pull the 

eootatos water as a solvent, dihiem or vthide. A *^Uef ao <heat away dam (be last imprcssioo cyliiider 34 iDd ooovcy 

plate" refers to a priwifig plate having usage areas wtuch are the froHty printed or coaled aOeci 10 the sheet delivery 

raised reUuve to non-image areas wnicb are receued. stacker 20. 

As lAown in the exemplary drawings, the present invcn- Pnor to reactioc ibe ^bvery sheet suctaar. the fresbty 

lino IS emhodiod tO a new jod unproved iiHhoe inking/ pnmcd aod/urenaiedSbcsU It pass under a delivery dryer 41 

coating appafacus,beremgeneraUyd«sigoaicd 10, Cor apply- o which inchides a eombiastaon of tnCra-fodlfaefToal radiation, 

irig aqucuus, flezogriphac or Uv<urable inks or pruuciivc high velocity hoc air flow artd a bgh perficumam beat aod 

aod/or decorative coauagh to sheets or webs pTiOied to a motsmre extractor for dxying the mk aad/of (be protective/ 
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decouuvc eeaiioE. Preferably, ibc dclavcry dryer 4$. lochid- appUator mlkr 6<. Both iqueoui lod oH^ucd loks &od 

ia« Ua lugh pcrformaucs hut ud momturc cxiractof is eotuafts are repelled from ibe noD-image areas, ud ue 

asnsirucieiJ u Oescnbcd in U-S applicauon Scr. No. 08/116. reuincd m the iouge ircis. The priDUag iok or co*une is 

71 1, fiitd Sep 3, 1993, cotttled "Infra-Red Forced Air Diyer ibcn trtfi^emd from ibc im«ce arees lo u mk of coeiioc 

jud Exirictor by Howard C Secor, Rooild M. Reodlcmaa 5 receptive biaokei 8 sod a pnnted or coated ooio a wbsiraie 

and Paul D. Cnpcnbaver, uummoaly aMU^^ned 10 the aAslgncc S 

of the pres«0lu,veaiioB Howard W DcMoofr, and toased Ft i^tne primmg job., a flcxotfr.phic plaic PK or a 

to Pnouofi Research. Inc. of Dallas, Tcjl, V.S.K, wlucb w»ttric« phaOAg pUic PW » oounied over a resUicm 

oaDUfactures SDd the delivery dryer 4M under us p«dMg »c& » itae blanket B on the blanket cylinder 34, lor 

irademark AlR BIANKET-. lo «fnple as mdicated hy phantom l.n« ni pnming „nii U nf 

In ibc exempUo' cobodimcai sbowo io FIG. 3. ihe first PIC. 5 An advanuge of ilus alicreauve emboduneot » tbai 

printing unit 22 hu a flexegrapfaic pruning plau Pf the waterkaa plate PW or ibc fkxognpbic piitc PF are 

mounted on the plate cylinder, and therefore ocifber ao tesilicnily supported over the blanket cylinder by the uoder- 

lokiag roller trua nor a dsntpeaiog lysiem is required. A lyng btiokst B ornibcr nwilieni packiog. The railiaJ dcHuc- 

Aexognphic prinung plate PF is also aouoicd on ibc plaie lion sod give of cbe resilient blanket B provider uniform, 

cylinder of ihe aeeond piintm^; unit 24. Tbe Gorm rellea of poviiive eogagemcnt bcrweeo tbe applicator roller <6 and a 

ibe uking roller train 52 sbowc muunied on Ibc »eond flczograpbie pUte or waiertcts plate, 

pnnung unit 24 arc rcirsciod and locked off to prcveot ptsu |q ibsi amageaeoi, a pUte is not mourned oo the piuc 

ooniaa nezograpbic ink is xupplicd to tbe flexognpbic cylinder 32; msiead, a waterkas plaie pW is mourned on the 

plate i^F of (be second phntiog unit 24 by Ibc mkiog/eoating *^ blanket cylinder, and tbe image on tbe wsterlcss 

appantus 10. pnnting plaie is not oCbct but ts msttad transferred dttecUy 

Asuitablc flcxographic printing plate PF is offered by £J. £ruoi tbe waterleMt prinung pUie HW to tbe subsintc S. Tbe 

du Poot de Ncffiouni of Wilmington. Del., U.S under its water conipoocnt Aeaographic ink oo ibc freshly ptiauxl 

trademark CYKCLft. Another source is BASF Ataicoge»£Q> ^ sheet is evaporated by bigb velocity, hot air d/yets and tngb 

scbaft of Ludwipbafen, Germany, wbicb effea a siitable ^ vohimc beat and moiaurc extractors so that tbe fmdily 

RexDgaphic printing plaie under its trademuk NYLOF* pnnted aqncoua or flcxograpbic ink is dried before tbe 

L£X« substrate is pnnicd oo tbe qcs pnoiisg unit. 

The third priadsg unit 2( u illusuated ta FTC. 3 and KIG. Refeinag aow to PtG. 2, FIG. 3 »d FIG. 9, the mkmg/ 

4 IS equipped for Uthograpbtc pnaoog and iisctudes so coaUoga:Fpireius lOisptvoianyioousieUofilbeside Tr^nics 
inking apparatus 50 bsving ao inking roUer train 52 aiTingcd 1^* 15 for roubon afcKiui ao axis X. Tbe inkiog/coaiiag 
to tnnsfer ink Q Iroa .in lOk fountain 54 to a liibognpbic appantus 10 tadudcs a frame M. a bydraubc no«or <2, a 
plate P mouoKd oo ibc plsu cylinder 3Z Tfais is aocom- lower gear train M, ao spper gear train <5, an applicator 
piisbcd by a fountain roUer 5< and a ducior rolkr 57. TIm railer H. a sealed dooor blade aneaoiy 60 (FIC. tf). and ■ 
i:ountatt niUer 54 projceu intu the ink foumaia 54. wbcte* . dnp pan DP. all mounied on tbe fraiDc 60. Tbe external 
upoo its surhoi picks up ink. Tbe Utbographic pcinu^ ink peripheral sor&ee of the applicator roller 66 is wcued by 
Q IS trmnsferrcd from the fountain roller 56 to tbe inkag eooiact with liquid coaiug msKnal or ink contained in i 
roller tram 52 by the ductor roller 57. Ilie inking roller train naavou 70. 

52 nipplies mk Q lu (be image arete of cbe Ltfaognplnc Hie taydiiaatte aotnr 62 drives tbe applicator mOer 66 

pnnung plate P. ^ syocfannoasly wiifa tbe pUic cylinder 32 and the blanket 

Ibe litbograpbie printing ink Q is uamlerred froa the . cylindsr 34 io ntpoBU to ao RPM caoirel signal from ibc 

liihopapbK; pnniing plate P ui an ink looepuve hlaokct B piMS dcm (oot iUnstraicd) and a feedback ngnal developed 

which is mounted on tbe blanket cylinder 34. Tbe inked by a laefaooaeta 72. While a bydnnlic drtve motor is 

image earned on tbe blanket B is iranstierred k» a snbsirate pfcferrcd. oifaer dnve neans such as an electric dnve motor 

5 aa the substrate is Uaosfetrcd thiough tbe nip between tbe 45 or an equnralent can be used. 

blanket cylinder 34 and the impresstoo cylinder 36. When using witerteja priatiflg plate sysons, the tcm* 

Tbe inking roller arraogcaeat 52 ilhnuratcd in FIG. 3 end peratnre of the wsttrta pmiing iok and of tbe waterless 

nG.4isexcaiplaryibru«eiDCoariiinaiioowiiblitbognpbic prioung piste ntai be ckMsiy comiolled for good image 

ink phnimg pUtts P. It is understood that a dampemag reproduction. For cxafflpk, for wateckes offset pnniing witb 

sy!uca 50 baiviag a dampening fluid reservoir DF is eoupkd 50 TORaY waicriess prinung plates PW, it is absohitely nee- 

(0 Ihe inking nlkr train 52 (FIG. 4), but is not required for easary 10 conuol the watcrkus printing plate surface and 

wtictUu or flezognphic Fisnifrig. waterkss ink leoperuiorc to a very narrow rings, tor 

Tbe pUtn cylinder 32 of printiog unit 20 is equipped wau ««mple 24* C. (75* f.) to IT C. (00* F). 

It waierkfls prinimg plate PW. Waterless printing plates are Referring o FIG. 7, ibe roaervoir 70 is supplied wub mk 

also reiene*! to as dry plaoographic prinbog pisics and are 5S or coatiag wbicb is lempcraiure onnireUed by a beat 

disclosed in tbe following U.S. Pat Nosj 3,910^07. |U. cxebanfcr 7t Tbe leapsrature eonimUed ink or eoatug 

.\0.670; 4filkftjimi and 4453,313. Suii^k watakss prim- maufuJ is circftUted by a poftttvc displacement pomp, for 

ing plates can he obtaiaod firom Tony Isdttmes. Inc. of cxaapk a pwwlakic pymp, tbmgb tbe rescrvmr 70 and 

Tokyo. Japan. A dampetriag system is nrtt used for waieriese heat excbanger 71 froa a aoorae 73 tbroegh a supply oundutr 

pnntu)^, and waierlcas (oil-baHed) pruning ink is used The bO 73 and a renvn conduit 77, Tbe beat exchanger 71 cools or 

waterlcsk prinung plate PW has iouge areas and son-imsgc heats the ink or coaling asierial and mainiains the ink or 

areas wbicb are okopbilic/hydrophilic and okopbobic/ coating and the prmisag plate wubio ibc desucd narrow 

bydropbobic* respectrvcly. Tbe waterlces priming pUu KW teapcrarutc mge. 

is engiaved or etched, with the image areas being reoemd According to one aspect of the pnescni invention, 

with reaped to the oon-taage ereas The atnage area of tbe ^ aqueous /B nograpbk ink or eoating mstensl is suppbed to 

wsterlcss piinitng plate PW is rolkd-up wiifa the flexo- tbe applicator roller 66. which iranafers the aqueous/ 

graphic or aqueous prindog mk wbicb is L'sosferred by ihe ftexograpbk ink or coati^ roateriaJ to the printing plate 
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(RC. 7). wliieti may be « w«ieriesi pnatiag pUtc or a pfc» nom. When tb« teslcd docwr blade UKiobly ts 

Acxofinphic pnoLotf platt. Wbca ihe iakiufi/eottixic <P?*- utilisBd, cbc pump (FlC. 7) which orcuUttt mk or coauttg 

rams IS used for appiyiag aqucous/flexognpbic ink or eoai- maien&l to (be dooor blade bead U pnferibly a perutalBc 

iDg matcrui to a witcfleuf pnnttD( plate f w, (be tolbng fu&p. which doc» om inject air into ibc feeder lines whict 

rolkr train 53 is oot required, and is rctncted away from the s supply ibe ink or coating rcwrvoir 70 and helps lo prevent 

pnaitag pliie. BcuauM ihc vihen^ny uC aqvcouk/ tbe ^brmilioo of air bufabtcx and foam wtunn tt\« mk or 

Oekoiraphic pruning ink or ooaunfi msienil viack whh eoadoc gi^eritl. 

teoperaiure, ii is necessary lo beat or cool (be aqueous/ tntiae/coadng appanms It having aa aUcituuvc 

flexoj*raphic priflliflfi ink or ooaung materul to compeDSate appiiator rolfer arnngeoeui is illustrated m FICS. 10-13 

for ambieai lempcracute variauDos to mainuic ihc mk jn ibis airangcoent. ibe eojravwl oetenng surucc of ihe 

vaoofticy is a piclerrvd opcraung nnge. anitox applicator rollers 66, 67 arc parutioncd by smoocb 

Irtf example, Um temperature of tbc pnoiiog press caq seal nirfftm66Cw|ucfaseptfaics a limengrtvMl peripheral 

vary from around 60* F. (15* C.) in (be moroiag* to around sul«oe ponioo <6A from a secood eognved penphcral 

S5* F. (29* C.) or more in tbc afieroooo. Tbe viMosxy of nrface ponioo 66B. Ukswtfc, smooth ical surfaces 66D* 

a^cous/fltixogrsphic pfutiflg iokor coating msicnal can be 66E an fonoed on (be oppOBie cod ponioos of tbe tppli* 

marpoally higfa wbeo Ibe aobteot temperature of Uie pre» caior roller 66 for capgiAg eod acils 134, 136 (FIC 12) of 

IS near Mi* ,h. (IS* C ), and ibw vtscuiaty on b« sargmaUy the doctor blade rcserv^tr The upper applicator rolkr 67 )u» 

low when dkc ambient lempcraturc of ihc piw exceed 6r cngnved ambx rnctcnag surfaces 67a and 670 which arc 

F. (29* C). CoDsequcaUy* it i9 dtsirabk to cootrol .tbc separated by a smooth seal band 67C. 

lempenturc of ibe aqucous/Hexognphic printing tok or Referring now to FIC?. 12 and HG. 13. Uk reservoir TO of 

coating mstenal so iba\ U wQl maiouin tbc nrface icnh the doctor blade bead 61 is paniiiODcd by a curved seal 

pcrarufc of waterless pnnung plates widun tbe spccdlcd ckmeni 130 lo fons two separate chambers 70A, 7fB. Tbc 

temperature range. Moreover, ihe ink/coaung material urn- seal elefncm 130 is Mcoted to the doctor blade head wuhin 

pcraiutt U)uuU] be oiotruUed xo munuun ihc tack uf the |q ^Qgmijr groove 13X The seal ekmeac 130 is prc^eribly 

^queeuft/flcxogrsphic printing ink or coating maicrtal wiibin ^ mt6t of pdyurethaoc foam or other dunbfc, resdieai foao 

a dewed fu^e when tbt lok or eoaung maierul is being naterial. Tba tui eleoetf 130 u engaged by tbc seal band 

uaed in cooaBciwo with ficxograpfau: phudog proccaes^ (a, thus fornng a rotary 30 acsl wbtdi blocks the leakage 

The applicator roller 66 is preferably an anibx (bid of ink or coaling natenal Ina one rtscrveir chamber into 

metsnog roUer which transfers mesured amounu of prtnt- tbe oibcr reasrvoir chamber. Moieovcc. tbe seal band pre- 

ing ink or aiaimg maicnal to a pUu or bUokei. The surfiace ^ vides an uaprimed or uncoaied ana which acparatcK the 

of as aoilox roller is ecgravod so array of ebsUy prisKed or coated aicas from eacto otbcr, which » needed for 

spaced, shallow depraasions rcfcmd as ''eeUs". Ink or work and am printing jobs or other prtodog jobs which pnot 

coatiOg fmm ibe reservoir ?€ Rows into ibe eelte s tbe two or more separais images onto tbe same substrate 

amlox roUcr niras (farengb tbe reservoir. Tbe (r^osfier surface Another advantage of tba ^lii appUetior roller embodi- 

of (he aoilox roller is "doctored" (wtpcd or soaped) by dual * igem is thai it enablns two or more Qcxogr^biL inks or 

doctor blades 6BA, tfT! id remove exeeu ink or coating enadi% materiab to be primed simulianeousty within the 

material. Tbe ink ot ooaOng neured by tbe aailox roDsr is umc btbegraphic prindng unit. That is, tbc reservoir chu>- 

thai eontaiikcd witbn the cells. The du^l doctor bUde» 6tA. bcrs TOA, 70B of tbc upper dooor bUde asacmbly ceo be 

6SB also seal the supply reservoir 70. ^ JuappUcd wuh giold ink and silver inilu for example, while tbe 

•The aoik»x applicator itiUer 66 is eyliodrieal and may be rttcrvoir ebambea 70A, 70B of (he lower dooor blade 

constructed in vamus dUmeters and Itogtbs eocuafiing asKotoly cao be MppUedwhb inks of two additional colors, 

cells of various sacs and sb^cs. llic voiuactrie capacity of for example opaque wtdtc uk and bine ink. Ihss permits (he 

an aoUox coOer )S detcnufivd by cell siXC, shape and nuBiber opaque white ink 10 be nvetpruSed with the gold ink, and tbc 

of ccll» per nnii area. Dcpcoding upon the aoicoded blue ink lo be owcrpclMed wiih ibe sitver ink oo the same 

^ppUcatwff, tbe eell piittm may be ftoe (many small uelk pnniing umi oo any htbegraphic picsi^ 

per unit area) ur (sarM (trMsr large etlU per ooii sic«). Morenvar. a citaiym ceo be need in tbe<apper dooor blade 

fty npp^T^ the iiik or aosiing maiarul through the rcswoir and a raaoive ink or coabng msurial cio b« used 

lokiog/tootxiog tpptrtott 10, man ink or eoatiog oiaterial in (be loM»er dooor Made r»«rvoit Tbis can pruvidc various 

can be applied to tbe shcai 5( as compered with tbe inking sa effects, for exnmple tmprarvcd cbemical rcsdSMcc and 

roller tnin of a lithographic priming aoit Monovcr, color higher glo» levels. 

mteonty is saoogcr and more bfi&iaat because tbe aqicous The ipKi apptteaior roUer sections 67A, 67B in the upper 

or ftezograpfaie ink of eoaiiag maicrial is applied at a much ^ndlc pesiiioo can be wed for applying two separate inks or 

heavier film thHfnris or weight duo can be applied bv tbe coabng mattnab simsttaoeously, for cnmplc flcxographic, 

lithographic proccH, and (be aqueuus or flcxograpbic Mlors 5s aqueous and ultn-viokt cniabk inks or coeUng matcnak, to 

are not dihued tvy dampeotng sohiuoa. separate surfooe areas of tbe plate, v^ile the lower applicator 

Pruf«r;ibly, (he RCAled ducuir blade 4Mcmb»y 60 a a>n- rvlkr mbcUoos 64iA, *«B can spply an instiimr layur and a 

structcd as descnbed in U JS. Pat Ko. 5,176.077 to Howard tnicrocnopsulated layer simubaneniuly » acparue blanket 

W. DcMoore, comvcntor and auigoec. which is inoorpo- xurfta areas. OpdooaUy, (be DoertOfi smface portions 66A. 

rated barvin hy rcferuoue. An advaAiage of ilsu^ a autcd (9 6<B can be provided wdb dUIcrcni cell taexcmg cap^niies 

rescrvur is that fast drying mk or cuaiiag (Baienal can be Cur providing diflercat pnoting ciTecu which are being 

used. Fast drying tnk or coiiiag matcciil can be uacd m to panted sauUaaeonsly. k*or example, tbe screen hoe count 

open fountain S3 (see FTG f); however, open atr expesnre oe one half s ection of an anifox apphcsmr toller is prefer- 

causes (be water and auKcnts in the fast-dcytng mk nr ably in Ibc range of ZOO-'GOO lines per indt (79-236 Unck per 

coating material to evaporate taster, thus causing the ink ur uS cm) for hetf-iooe ttageik aod tbe somo bae count of tbe 

coadng material U) dry prematurely aod chiogc vtscoeity. otbcr hslf«aecuDn is pr^faafaly in tbe range of 100-300 lines 

Moreover, an open fouiato emits unwanted odors into the per inch (39*11 1 boes par em) far omail coverage, high 
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wgj^ht applicatioos sucb m opaqurwbiic. This spUi urugc* Rcftfrring now m FIC. 14. w iAkiofi/toDtuac appanius 10 

Acai in combtMiiDQ wltfa duaJ appiicatat totlen u p«nieu* bavmg u lalcicg/muafi aotDbly 109 of an litcroauve 

Urly advaaucma wbea uaed in oooaecuoo wiib "work and dcsigD is isstaUed io tbe upper aadlc poslooo foe applyisf 

lum'* prifliiag jobs. ink aad/or coatiag matehal to a plaie P on c&e plate cyluider 

JUtemag afiaia to FIC. 9. ioaicad of usiag ibc sealed s yi Accordiai to (ilia alunauve embodiioeDi, m applicator 

Hocter bitdc reacfvoir uwQjbly M aa «bowa is RG. (. an roUer 67R bavia^ a reaUwoi irangier Mrfaec s Cuupled to as 

open founiau uieoibly 69 is provided by tbe Cououia pan i^aiiax fluid mcicnag coUer whicb traaafien meawrcd 

55 whicfa cooutOk • voluac of liquid lak Q or coatiai^ aaouau of pHiui&6 lak or eoauag rnaicrial lo t&c pUte P 

material. Tbe liquid ink or aiaung maienaJ ia truoferted lo ^Qq, jqJ)^ Ul baa a b'aiufcr furface coaaiructcd of 

(be applicaior roller 66 by a pin roller 5S wbicb mxna io ortai,ceramicorcaiiTipoweBti6riaiwbichBeaBravBdwitb 

eooiaci with ink Q or coatanj matanal to tbe Jpttoum pan, ^ ^^^^ tpplieator itOler 6711 u interpoacd 10 

If a apUi appacaior rolkr » used, tbe paa roUer « * afeo ^^^^ cogafieaieni wiib tbe pUn P and tbe mciennft 

aphi, and tbe paa » divvJcd two iwo P^Jfcnoaa S3A. S9B ^ ^ ^ ^^^^ j^^^^ 

by a aepaiator plate 53P. » etwo u FIC. 16. uf tbe apptotor folkr 67K pruvideft wmform. petiave 

lo tbe attenarlve embodiiDcot ot FIG. U. tbe pan rolkr copAtoeai wub Ibe plato. 

55 ia divided into cwo pan rt>U«f ^^.t Refrniot «ww to FIG, 17, « iakinftteo.iia« apparahia 10 

i, re«,ved uatbin L^^^iT^^^^ ia the to^er eradU^uaco^ly W lor applyioc 

but doea not toueb tbe adjoimac rolkr r«*s. By ibtf flexocrapbic or aqoeoua ak aad/er coatinc tnaierial 0 to a 

^rangeuicou 1*0 or mofe inks or cuauoft ^^^^^^^ ^ 33 pj^^ ot blanket nounied on tbe blaiikai cyiinda M Inatead 

art cooutned wubm the open pin leUwa^ 55A 55B lor J ^ ^^j^ 

tranafcf by tbe pan colkt sections MA. ttB. itapcc- ^2S^'*iTO^™pca,«gk^^ .^iloarolkr 

nvdy.T>mipcnniistwDOc«or«fle»grapbic»ak»orcoaxmt wpplted witb licmid ink 0 or eciaut« 

maicrialS 10 be tnwfen^d 10 two i»«para» image area* oalhe auienal coouiowl u an up«o £6un«in pan U7 Tbe liquid 

pUte or on the blanket of the saactt pratsnt uan. Tina ^ ^ q ^ vwirfened 10 the eapaved 

atraagemeni i* paracularly alivwiafieoM for wtirk and mm ^^^^ ^ ^^^^ 66 as u rums « tbe 

prinii<4pbaort*iherpriniintjob»wh»chpriflitwoormore ^aiaio pas 117. Earn ink or coatiag material Q U 

Mparate imafita onto the same aubetrau. rtoevc4 £ido tbe cnfiravcd uaosfcr aurfatt bv a single 

"nie &ame 60 of the lakiag/coatug apptfalua 10 indwka ^ ^ ^ ^ coaUnc DaieriA) Q is 

aide auppon membera 74» 76 which wpport the apptow 3^ — jp^^ off<pm wttrBe, for exawpie ihc druo 73 

roller 66, gear train 64, gear train 63, doewr blade aaean^ly ^ ibtoMgh a supply co«»uii U9 iaio iba 

68 and the drive motor 62. The applioior rolter 66 is fjg^^ pan 117 ^ a pnnp 120. 

TQo«m«d 00 uttb ftaafis 6XV <3B ^eb art fsn>cf^ ai . ^ ngunng trans&r 

opp^ie end, on a lower «ae ^^'V^^^X" ^irSVl2>7 ^ entire 

pair of -de support ««n^ « «rf,cc. Howcm. for ccnaia printing jobs whu* 

81 •«^'tir"«'"Se^?w^^ Pni rwoor «Of««par«iaio.geao«toibe«me«,b««te, 

» roller beannj^ 105,107 which peiBntfteerciirion of ine r JrTonmjnm jobs tbe meteruai 

'"wt "JT^^";™ L w7 i JSlVn » i"**"^ '""^ root wc 

khtfu OA. C3B tad beuiat* 105. 10710 Ibc MekeuTy.n ^ ^Ai^i, s^„tt- .-d iotdJ Beienne ifa*J» Mifaew 

**ijr^t^ n»bci> 74 7« ih. haw « WW Ite^dDOBtbtade MB h..W«J8« 



bw»w. 2d«^ » a.l' aeeuuiy lo »luic mbpv ud Mil-. .ppKaior rulbr .Mnbl, 113 cm 6« muunuul ud 

ftpo»ui«. or irptoee Ite appbewof loUtr M. uied in lb» ttpp* P««»0. « 

Tb« eaatbiUtr w usttluoMuily pritf la ihc ttmsftfUt Acourdioc » aaeifacr Ofso of (hs ptueoi iovcntioe. ihc 

mod.. Ibc MiiMouK mods, ib« waiwtai mode, ur ihe liUto- m inking«»iua| ifptnuu 10 » pivoulty oiopled M l»on»B. 

Enpbiv swk (M dia»»« priBiinc vaiu oT ibc unc liibu- ul fivi* piw MP, IW iBuwc ibe srcI* bud. ikal 

grcpbic ptctt tad 10 piiai er cou frea ciiber tbe pliie oidtc ukmi/coiiae, tppmias 10 le be aeaued « toy 

pobuei) or Ibc bUnkci poaiioa on aa« uoc of ibc pmimi bibeeriptak pciauaf uot. Refcnaf to HO. 9. tfac boriSMiul 

units a rererred to hefeia *. ihe UTHOniX"- pmiiss pivoi pii» MP. MP in OMMBIui •rtdllB lb. li»diUO«l«J 

pioem or »¥«<«. LTIHOnXX'"** if»d«awHi of Pfioi. <s d«ipeaMip«»«fifc«»BB«iat«wHBd«i«««»i«iioih« 

tog RsttuA loe of OtUu. T«x, aelmivi teatce pieti tide temc* 14. U. lapecuvely. PrefciibJy. itae phroi 

of Ibc piMcw io«ntioB. •.pponpii«liP.»OP»i»ie«Krt»th«p»a««id*ErnDeiby 
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I Umadcd facteocr. Tbt pivot support pins are tteeivtd 
wittua .oreuiar opeaiop M. 90 whtcfa iwcxya tbe sxte 
.tifppart semben 74, 76 of tbc iDking^ooians ipptnius 10. 
Tlkc bonacoaul support ptsft KSI*, 90P in di&poM^ is partUct 
aligDinem wub rouiioul axis X aod with ifae pUic cybader 
iQct blanket cyliiubr, and arc id lunipuidieaJ oiignrficnt with 
cacb oiber. 

Preferably, tfac pivot pirn MP. 90? are locaied io the 
dampeoef space 29 u tiui tbe rouiiooaJ axes Al, A2 of ii>c 
applicalor roUen 67 ire elcviiai wufa reject lo tbe mp 
uonuci poiou VI. N2. By that imDgcacm, ibc irafisler 
poiai between the applicator roller 66 ind a bUnieei oo tbe 
bUnket cylittltf 34 (is sbowc i& FIG. 9) acd tbe tnoifer 
pout herwecD tbe appiieaior roller 66 and a pUtc en the plate 
cyliodcr 33 (u abowQ id FIG. 5) arc above tbe ndm lues 
Rl, R2 ot tbe plaie cytiodftt and tbe blanket cyboder. 
reipvctively. This pcnniu ihc inkinc/toatioi} appanuis 10 to 
move clockwise to retract the applicator loUer 66 to aA 
of -ifflpRSboo poxitios Tclauve to the Uaaikst cylinoer is 
respQOK to a SxOfik extenuoo stroke of Oie power icotaior 
i/os 104A. 106A. SiniJariy. the tpplxcacor roller 66 a 
moved counierclockvnK to Ibe on>impiessiott operative 
position u shown io FIGS. 4. 5, 6 and t by a sinf le 
reuddiun Mrvkc uf ibe adiuuir anm 104A. 106A, rcypis- 
Uvtly. 

Prciicably, the pivot pios are made of aieei aod Ibc side 
support Ricrobcrs an oude of aluminum, wufa tbe yceJ pivot 
pins and' the ahuaisum eoUar pertioo borderiDg tbe cacular 
upetkiop W. 90 torming a low frictioo journal. By Iba 
iirraogeoicot, the mluag/couaB(s apparatus 10 is firwly raiii- 
ihte cbckwtte aod oouatcTcledewise witb respect to the 
pivoL pins 8tr* 90P. Typically, the are yto&h of routioo tS 
approximaidy 00 rrtils (iboni iJ mm). Cooscqucody. the 
i0lfita(/ooatiag apparoOtt 10 is almov touQy enclosed witbto 
tbe dampencr «pace 29 of the printing unit in (bs 
oO'ioiprcMinn poskioti and io the off-impfmiOfl posidon. 

Tbe endle iiiifTililjri 100 sad \Q2 pouiioa tbe ipplieatof 
roller 66 ia iaidof/coating alignacnt with (be piate cyKodcf 
or blanket cylinder, rapecuvely, when tbe inkinc^aiinc 
appantva 10 is cxifpdrd to tbt opcrauve (oo-impfcsiioa) 
po&uon. Moreover; becasac the inking/rnaHng appanna 10 
a iasuUed withm the dampcacr space 29. it is capabk of 
freely roiatmg ibrough a amali arc whib amding aod 
retnctiog wtthuui being otetnicted by the ptea aide rnntcs 
Of other paru of tbe primxag pfUi. Tbta makes ii ponuble to 
tasu21 tbe i^oog/oMuag ipparastt 10 oo any Utbograplnc 
pnntiog uoiL Mo<«a>vcr, beenw of its imeroal mouonag 
posiiioa wiUiio tbi danpaacr sptet 29, the prejociioa of the 
inkiogi^aiing appanna 10 kiio die space between printiag 
onits IS miotmal Tbts sjurts ttnicatrieicd opmior aeees id 
the priabog uail wbtn the appHeaior buad ia io the operative 
(ot^iftpfeSBoo) aod rcuaoed (off-impitsaioa) pooaooas. 

aa shown io FIG. 4 aod FlC. 5, owciMdi of the 
lokiog/eoadttg appara&n 10 is eoa&cucktckwtae from ihe 
ccincttd (off-iaptrwtion) poadiion lo ibe opcnnvc (no. 
uspresaofi) pOSilioB. 

Aizfaougb the daapcocf Side iastalUiaoo is prcferrtd. the 
jnking/coaung apparatvs 10 can bv adapted £ar opersiioQ oo 
tb« Jchvcry sde of the pfialiD| unit, with the tAldag/ccatiag 
4ppvan)s bciog toovahk from a retracted (off-iorpiwAoo) 
pouunn to an oa-imprculoQ pcsiuon for eagageacot of the 
applicator rolkr w:Cb eitbtr a pUte on tbe plate cylinder or 
a blanket oo (be blanket cyUndar oo the delivery skle 25 of 
ibc pnaiing uoii 

MovcmcBi of ^ tsfciog/coauog apparatus 10 to the 
opcrauve (oo-impressioo) postjoo is produced by power 
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actuators, prclerably dot»blc acting poeumauc cylinders 104, 
106 which bive extendabk/retnciablc power trvafer arms 
104A, 106A, respectively. Tbe Hisi poeuoiatie cylinder 104 
is pnrotally eetipled to the prcu fruoe 14 by i pivot pm 108. 

5 aad ihc seeood pnevinatic cyhskdcr 106 is pivouUy coupled 
lo ihc pRNS fraac 13 by pivoi pin II o lo rtiponsc to 
liclectw actuatioD of Ihc pocufflaiic eyluders lOi. 106. the 
power traoftCer arms 104A. 106A are cxtcoded or reu acted. 
Tbe power iraoifar arm 104A» prvotally coupled to the side 

30 support Dcmbcf 74 by a pivot pm U2. Ukewiae, the power 
inrisfer arm 106A is pcvetaUy coupled to tbe side support 
fflcfflbef 76 by a pivoc pin 114. ^ 

As the power arms extend, tbe iubiai^coatiag appariius 
10 ia routed ckideerisa oo the pfvot pms VOP. thus 

13 oo\ing the appbcamr rolkr 64 to the off-imprcssioo po^- 
tioo. As Ibe power arms retract the hUang/coaier apparatus 
60 is routed enoMcrduckwete on the pivm pins ggp, 90t*. 
thus moving the appUeaier roller 66 lo the oo-mtpression 
potiiioO' Tt» lotque apphcd by tbe pneumaiic acaators is 

30 transaitied to the idkug^ating apparatus 10 through the 
pivot pin 112 and pivot pm 114. 

Fine adjucuoeu of the oo-ifflprasAon positioa of the 
aiiptieatof folkr relative m the plate cylinder or the hUnket 
cylinder, and of the prevurc of roller eagagemeoi, » pro* 

^ vidad by an adjustable slop assembly U5. The adjnsubk 
stop asaembly 115 bu a threaded boll U6 which is cog- 
agabJe wnb a btU onk \X$. 
The bell enak UJ ia piveuHy coupled lo tbe side fuppon 

^ member 74 on a pm 120 One cod of the bcU crank US » 
engapbls by the threaded buU 116, snd a Cam roller 123 ts 
mounted for roiaiioe oo ia opposite end. Tbe strdcug pomt 
of cogageoeu ii adHunud by rotation of the bolt 116 so that 
ihi appUeetor mllar 66 is properly poiucioued £nr inking/ 
coaling eopgsaeai wiib tbt plate P or biaoket B aod 
provides the dc&ftd amoom of mkiog/ooiti&fi pressure 
i^kco tbe inking/eoatiflit Mccmhly 60 is moved lo the 
uperaiive poeaioa 
This amagaoui pemitt tbe 'm4im ibkiog/ooaiing appa* 

40 raiita m opwaic efrctivsly wohout encroachmg m (he 
iorcr^mii apace buweeu say sdjacttt prioting uaiu. and 
wi&bout bloeldag or obmrueuag access to tbe cyUodcft of the 
pnmiog vans when tbe mk''X^'^^t apparatus is in the 
exifoJcd (Aff>impreauon) posattoe or retracud (on- 

4t imprcUMD) po«ii)oa. Meteovec wbea tbe ia*li06 uidng/ 
ceabog apparatus is io tbe fstraetcd potitioo^ the doctor 
hladi rwervnir and OMiiag cireulatioi l»ue can be drurtcd 
and fiushsd auioiDaticafly wbfle ifae priouag press is nioniag 
as Well u wbea the pros bu been stopped for cfaaage-cmr 

10 from one job to aaother or from une type of ink or coating 
to aootbar. 

Subsiraiea whkb ait printed or onatcd with aqueous 
flcxographic pruitiag inks require high vaJoeity hot air for 
drymg, Wbea ptmtiag a flengnphic ink such u opaque 

ss wbac or sicttlttc goU, it is ahvays necessary to dry tbt 
pbmcd subsuates baiweco pciabag units bc£oi« everpriatwg 
them. AcoMdiag m tbe pnmt iavcmioiu ibc water cnm- 
poaem on the oRfaoe of the fireahty priaacd or coated 
MbstniB S is cvqionted aad dried b? bigfa vebcty. bot air 

ao mieniflu drvo and high voiuffle beat and moixturt eviracuir 
umu U4.i26aadin,a&^wBint1G.2,FlG.4fiodnG. 
5. Tbe dryec/bctracior vnks X24, 126 and Ul are eneaicd to 
d^cct btgb vefoeiiy beaiad lir onto the freshly pmied/ 
coaled substrain as tbcy are tranafened by the knpresatuo 

fii eyUader 36 and iht mtermediisia irsas£ar dr^ma 40 of one 
pnmiag uait aad to another tnnafer eyliadcr 30 and m tbv 
ifflproKQoa cyliader H of ibe next priating umt By that 
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atnngc(Deoi« tbc Creshly pnoted fifexotr&phic Ink or ooatiug ddifitf ien and provide* beucr mk Lay^wa while prnxauug 

fnatenil i» dried before tbc subxinte 5 IS over^hflted by ihe iirike-tbrough a&d ftfaaw-ilu&ugb. A Oeiographic 

oekt pnaiin£ luiL UV<uribk coaling mucnal cu tben be appled dowo- 

nj« higb veiociiy, box air dryer tod high ^crfofBaftce beat o^tT the primer ccatiog. Una produdflft higber coai- 

ud (ooisture eietraeter uniu U4, U< and US utiiise high ' tte. 

vUouiy air }etswbicfa.NcruhaDdbreak-ijptDc(Doat air layer PreCerJsly. ibc 4pplieiu>r rulkr 66 ia constructed of 

wbiefa clinp to the surface of each fixsbly prifltcd or coated eompotiie oiben tber iDaicnal, meul or eeramic coated 

«heet or web Witfaifi each dryer, bigb veleoty air is baaied acul wtea u a uned tot IpplyiOC ifik or coaiifij^ materia} to 

«& it flows acRMtt I rc&iflaiioe beatuig clement wiibio ao air ibe biaafcei B or oUkcr neetlieai ouierui oo tbe blaokei 

ddjvcry hnflle tube. High velocity jcU M hot atr are dis- 3i< cylinder 34 When the spplicator roller 66 is eppUcd va the 

chatted throvfib multiple airftow apertures into afl es^osure piaic. it is prufenbiy CDasinieud u la aailoz folkr hty\o^ 

me Z (TIG. 4 sod FXC. 5) sod ontc tbe trcshly pmttd/ a rcsUteat, eoopresaiUc transfer Mirfaoe. Suaiable icsaieei 

coated sbeei S as it is iraiisfened by tbe impnsncs cyUflber roUcr suriaee oatarials iachide Buaa N syntbeoc rubber ud 

36 aod transfer drum 40, respectively. EPDM (tcrpolyrDcr tUftomer). EPDM is laown to be 

Each drvcT assembly includes a p»ir of air ddivery dryet " ooBptaely seei^nablc tor use wiih UV<urabk inks tod 

beads U4D, 12<D and 12SD wticb ut artinccd in spaced. «»uag appbeatioctt. 

stdc-hy*s)de relauoohfaip. Tbe bi^b vcioeity, hot air dryer A dcmoosnuoo rcii&ca aniiox rolkr was made by 

aod hi£b perfortDSOce beat and noisore extractor anits 124. eoven&c a sieel oore vitb about VI beta of rubber lo a 

126 aod 12i arc preferably cooatrucied as divdosed i& ^ djanteter of aboul bar ioefaes. Tbe robber bad a bardneu of 

co-pending VS. patent appbeauon Scr. Nc. Oft/) 32,584. ^ ahc«t 80 oo tbe $bor« ^A" aeate. Tbe aurfacc wae Loer 

filed OcL ^ 1993. eoutled "High Velocifv Hot Av DryeT. esgiived by Cooaottdatcd Engravers. 22S5 Uaebom 

to Howard W DeMoofc. oo-inveoior and aasignee of tbe Dr., Uoeasier, Tex. 76134 with Cnw different peiterv in 

preKW invtauoo, and whieb is loeoipoceieo herein by ai^ioximately tO inch wide hands acroea the face compris- 

retereaee, and which is durkeieil by hiatiae Reacercfa. lac wg aboni 123450,1 75 and 200 Unes/s&cH with whsi wu a 

ofDaUaStTex. U S>^.. uartcr tis trademarii SUPER DLlfE " "bcxaguoar ceUpauem-Saastaciorycoaiiop were applied 

{4\nM via itepUiB eyltadci w a sutastnK with aU four patteas. A 

-Die hat mcHSture-ladrti »ir di^^Uced fiumihe «rfaceof *^ "^^^ ^ •^^^ 

each prioted or eoeied sheer is a«raeied ton tbt dryer ISO hnes/inch ovccafl piJJtfn wim a ceU vohuae o{^^ 

e;S«!!«^2andexbau*t,dfro«tbep«na«, « «»« 2^ (CDM) S.injtoanry coartag was 

h^bvoluaie extractors U4, U6 ud Ul. Each exweior ^ applied froig ihlifonegsww a pisie. Gating wwappbed to 

hid .tSS. ao extracM. n^anifoW 124^ U6E and UITE the roll by ajeated doctor biade ^^>*J-«^ 

eounkd to tbe dryer heads U4D. U6T) aod UID and drters » ^0. 6. Tbs loUer proAicsd ueefiil ftla weighL Water 

the moiswK. voUtiie., odors aod hot air ibrougb a loDgilit. btfed inka were applied saiisfsctof^y in various cotoie. 1>« 

duidiTgap G beiw« tbe diyer btaik Bei Twin are „ "irfeee speed of ibe pb» and resilicoi andox coUm were 

obumed win extractina is pertonned QBulnnsously witb ^ l«pi •iwt lbs savie. No rcMon « *f a •hy * 

drying. Prefcrably. an ewncior » deselv coopkd lo ibc » feunuin iiwsb y 69 tn FIG, t coi^d nm be u^ 

2 ii each dryer locatmo as il^ in RC. 4. to supply eoaUag « a ctsitieat rolkr 66. Tbe rtsalicm 

Ejmaettr heads U4£, 126E end 12l£ art nounied oo (be -aitex roUer wiU accoooodaie sbgtu variations in cieviuoB 

dryer beads U40. U6D aod laiD. respectively, with (be ^, of a pt»cing pUu or btootet beuer dun * oetinuc or 

bngludioal extractor sir gap G I*oing directly ime (be ' ^ sutfiflt aoikn rDiiet 

exposure zone Z Aceordiog to this arraogcaent, Mch It has been deaooauaied in pioiotype booag that tbe 

primed « coated abeet is ddcdbefeieii is priatcd 00 (be oexi ififaog/coaijiig appantus 10 cao app^ a wide ruge of iolt 

pnwiaguait *^ coating types, iodudiog fluorcweoi (Day Cki). 

Tbe -*iu«0u.ws«f*aiediri» used in flexogiepbic prim, pe»ri*«*at. B^allk. (gokt sih^ and other 

ur evaporatf at a itUiiveW flBOdaraie lenperanire provided semt^ and nd! (mienxocapwlaied fragnoci), aaatch 

by tbe loicfUQit bi^ velocity hot sir *yea/emooi» 134, aw* rev»al. bmioous. pi»«re.«asiuve adhcsivee aod tbe 

li6 aod US. Sbarpoess aOd pritf <|ueHty are fufaMaotisay Iflat. «s weU tt UV-curaWe aod aq^s coatiogs. 

improved liM lb« flcxo^ipbk lAk or ooatiog material is Wnb the danpener asHOsbty reooved fiem Ibc prioiing 

dried before U » ovcrmnied oo tbe oes priming voiu Sioce unit, the infctng/eoating apparuus 10 can easdy be installed 

the frobly prioied flcngrtpbic ink is dry. doc gain is in the dafflpeecr spaoe Soc aekcqvely appiyio| ftaxograpbic 

subsumuUy rodBOid and badt-irxpping on the bUnlcet of lakk aod/or coaiinp » a flcsofEnpbie or waierleas pnoitog 

the oca prioiiog uoU if vinuaUy eUmiaatcd. Tha iotcrunti putc or to tbe bbataet Moreorcr, ovopriatiag of ibe (lexo* 

dryiag/txtnoas antoccnem makes it posftble to print graphic into aod coatings eaa be perldnned on tbe next 
flexographic iaks sucfa a» meuOic ibk aod opaqve while ink 55 phatiog uui nnoe die flexograpbic ii±s and/or coatings are 

an the (tsu prioflng unb. and ibeo dry.trap and overprint on dried by tbe higb vebeity. hot air interttou dryer and high 

the ftocood sod aubsequeiu phfttiog uoio. vohimc beat and moisture nmeaor amembly of (be prcaeni 

Morecyvet, ibis ftrrsBge»ent permitt tbe first prindi^ unit iflveoueo or by Ultn Vietu amag. 

22 to be uned as a eoatcr ift wbicb a ftcxofiapbic. aqeeous Tbe ficxofinptaic inks aod ooadnes m usad in tba present 
or UV^urabU ee«iiQg material la applaud w Uk lowcsi gr»d« in mvaaime emtam culor^ ptgmvnu and/or sulubie dyes* 

substrate sucb u recycled paper, cardboerd, pUsrk aod the binders which fix tbe pigB»tau oom lbs aurfaoe of dke 

like, to trap and sc^ino bot. dust. spray powder abd odier substrue, waxes, dcfoamerv ^ickeom* aod sotveets. Aqoe* 

debris and provide a NDomber, mote durable prmung mt" om priotiag inks pndoaaaamSy eoouia water as a diluent 

face which can be eveiprinied oa tbe dbs priDtrng umL mdAir vehicle. Tbt dnelnes wfaidi are preferred inchide 

A drsi dowB (primer) aqueous eeeoog layer aeste-lD tbe ftS algooaia». aureb, esUslam aad itt derivedvee. for exanplc 

surface of a low gr^e. rough sebstrate. for cxampk. eclhUoiK esters or eeJhdose edmcs aad (he like Coloriikg 

re<ycM paper ot plasiic. aad ixapiwes ovcrpnotcd dot agcna iodudiag oipoic u well « iaocgaoic ptgnteats may 
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be derived Ddq dyw which are uuaiuble in water and m,u.^.t i . 

solveoi.. S-iuWc bmd«, iociudc acrviatcs tSl/^^l^^^ S^al,'^? " ^ Plat. cytinttor. Mute umui^. 

When CDcullic «k, .« p«t«l. tbe cclU of ibc aaflo. «L Z ^'^^oT^. °J ^! 

paniciw £roffl geuing ,mdc within ihc For cumpk ^ bUntet^diioo anma^^Sy w t^.^^ 

for mctaUic goid uik, the aiiilox mlicr tboold have a wtco » ''<««»»fe** or double fntofc tl^Hr 

Uoe couDt la ibe fio0D of 175-300 lines per iocb (6l-n« WUed co the submie S AiriL a «nck 7^ of 

ime* per cm). PreCerably. in order lo keep the aaik>« rolkr *f *^"6** Prtaung unii. tack^tbt 

ccn$ck»r, the dociorbUdcaiwmhly Mb equipped vuh a « mtienalu musi be compauble for £ood 

bfuUc bnish BR (no, 14) as set forth in U.S Pai. No. ^'"^ <*<«»«»i« buaip. Moreover, the ink^ 

5,425,800 10 Steveo M. Penoa. atticaed to Howard W. *PP»raBis 10 can be u«d for supplvTM tak « 

DcMoore, aod licensed lo PrioUng Research. Inc. of Dalian, auierial to the blaoket cylinder of a roury oLet web 

Tex., U,S-A., which is locorporaicd herein by reference ' nr w the blanket q[ a dcdicawd cuaiing unit 

The lakiflg/coahof apparaus 10 can also apply ^f*^*** h^nnng techniques, a meial- 

UVHwrable inks and coatiofs. [f UV^urable inks and mi. P«»**r » tpplwJ off-Uoe lo jrevioMiy primea 

IOCS are uUted, uhra-vnolet dTycrs/exttacton arc in«n» rfi wtuch piodnces a fftiny, textured Oxiish or ippear- 

ac^accni to the high vclocxty hoi air drycc/cxu-acior units * tpplieatioo of brens material by eoavea. 

U4. 124 iDd UI, rcspecuvely flwuigraphic or lithographic pnatiag will only pre 

U will be apprecuied thai ihc LrTHOFLEX«« prmLmt " 'h"*S5: ^^!^ appwoce. However, a grainy, 
procca* de«:nb«d tereu ffla^ it potfibk w acleciively iS^T » P««ftned tor highest quality prinuag 
operate a pruutng uoii of a press m the littogophsc pnotinc aJ^^^*^^ mvemioo, could only be pro- 
mode while simulttoeouaJy opcrai^g a^uirTrKu-^ Tl^ "^S****- 

of the suDc preas in diber ibe Oemgraphic pnnimK mode or ^^^t ««w m Pin 14 and fJO. 15. metalHc ink w 

w the waierlesc pnoiiDg Okode, whik slso providiQc the ^ " ^'^"^ ^ *^ fubsinte S by 

capability to prim nr coat, separately or simuluoeoasly ^ ^ appUcawr 

Iiwn either ths phie pnehioo or Ihc blankei potttmo Th^ "IZ* ui "* P«*»<» *■ "^oeven surOee ftmsb tuviK 

*ial cndU luppon arrangeneoi of the pmsMt isveDiion ? J?I!!frTS i!**^ ^ WMfwoe Aoordiofi lo 
makes it pojtibk ID (prieldy chaa^e o«er from idcmg/ 

coaling on Ihc bla^icYlioderpowiion to iokioa/eoadMoo ^ ■f'^F^ «««« «lt i« appHed smuhaneottsly to tbe 

the pl«e cylinder portion with mmimem prMTd^m ****** !fL** by tbe dual cndk u±u«/eoaiiog 

since ii» only occcsiaryio remove and fepoairioa or repUoJ IKfl™ ^ ^ ^i^^O* spplicaior 

ihe appUeaior teller 44 whOe the inkxac/coaUng ananns r * " Ibs upper eradk 102. and an anilox 

1 0 is in the retracted position. U is only necessary jLiave 'Ti^ """^u*? ? ^ ^"^^ The 

four cap screws, lift the apphcaior roUsr 41 fron the asdk " S^Ll'* icparaie doctor blade rescrvoia 70 

lod repodtioQ it in ih* other cradle. AD of this can be* „ * *cw blade roervoir 70 io the upper cradle posmoe 

aoDorDphahed in a few minoiea, wiihoei reooviu tbe ^^"^ ^ ^ onating materul having relaiively 

uikin»A»aiing apparatus 10 from (ha preA. pariides 140 dispersed so aqucooajk^^flexo- 

liispo«bktospoceoaioroveraUeoaifa«ithcp|«e fSS? f**S!f "^^^"^ 

portion or fro. the blanket po«ik» with flemgraptL'Sta iS'^Z^J^ Li'. «PPiicator rolkr 47R 

or cuaungs on oo. pnoting mT^ thee -pmSirov^ Tf" ^ ««« time, flexo- 

coat whhUV^urahk into or coaU« fiSa S^^^^ KS^ * ^^f* ^ * 

uon or from the bla-kei po*k>nT.«Z^^'3 ^'^^^^^J^^^^ ^ 

during tbe same pr» run. Mo-eover. the p«s^wSt « « «fflc W » «o the k,wer 

spot or overall coal fioo the piaie tor one job. Mdlheowoc ^nl!^' • 

and/or everaU coat tern itee bUidctt on the nea iob ilT "P?"' tppBcator 

Ihc pdUiooing of the tppbotDT lo&er relative lo dM ^ ^^.^TT^ «jl vohuneiric capacities 

put. or bUnteis repe^abkTa mZj^ ^^^T^f^ ^^S* fff ^ 

op«»»tve po^dDfl. rn^HMitth odVn^^rtMior^ H» •xampk, aiba tolkr Ul moomed in the upper 

modificatiSTT^szT^ X ri^es'^:s:L^:tf -^-^^ 

unpre«ion)poritioDaodr«tfiet«toaW « ^^^^T^^ i«f!5S 

In tbe aaoul eabodiuwai. u u MCMiiry la liict ihe Aft~ r !^ . ■*» P'' «■) 

mfaq^toiline »PP«~»» W W lb. p«. 14. 13 J^l^l ^J^l » ^'^^ One 

u. lb. op««irc («H.»p««oo) P0.UOII. «tf » «duni. 1« ti Si^Z^T T ""'"^ 

ciIIypfopll»uJciii(t*o.iio«.pp«io««ibiuff.innnMoo « ■ '«>w» « alba ooB (b. 

m«n.bcn 71, «0. .«J , ,««d .^iuw Si^^ SI f "^'s?* 

•o^.d oo lb. «pp.r cx.du ««»b^^, 2^ JL^ SSTiSJlS diSlss t'r" 
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Paru;ubie nsRtials other tbao meiil eta be used for or blaaket B oo the siodilUd or eoavcned dcbver y cylioder 

preducAC a textmcd finish* For eat&plc, caane tad fiat ^Z. The in-lac iBhmg^eotuac apptnois 9? aod the aodified 

ptniclci of metAilizcd plwue (flincr), mia pwiides or convened dehvery cyiMa 42 arc prefersbly coasinicccd 

(peviesceoi) aod the like, can be suteuaucd for the neuJlic as describod ta Pal. Ho. SM^jm to Howard w. 

pa/ticlea for produdog uaUaiitcd surltee v^iiaiioas. appeu- 5 DeMoorc (co-iaveaior and nugfim), which is hereby iocor- 

aoct* ud e&ets. All of the partiaiUte material. lachidiBg ponted by rafmace. The in-Unc tokuig/ceaiiac 4pp«rau» 

the scuUic panides, are preferably in solid, flat platcle[ 9? is minirficnired aod sold tj PriAiog Research. Inc. of 

fofffl. and have a size dimeosioD suitable for apphcatien by Dallas, Thx., U.SA.. uodcr u» tradcmaik SUPER BLUB £Z 

ao aailox applicator toUcr. other partieulau or gnoular COPIER.™ 

iDaicnal. for example stone grit baviog irrc^lar foro and Aflcr the dcbveiy eylnder 42 has beea modified or 

Mze. caa be used to good advaaugc. coovened for inkiac/ooaaaf wrviCE. aod because of the 

SoUd metal paniclfs in pUtctet form, whidi art i;uuU reduced 09 dcaiiaoe ifflposed by the pUta or biaakci B, the 

relleem of Ughi, are pretarrad for produciag the brenscd- nodafiad detivwy cj^iadcr 42 caa no looger perform its 

like appearaoca aad effect. However, vinous lextured onpaal tnaetitm of guiding aod traa»fcnTag the Creebly 

finiahes. which cnuld have hghi-rtfteoivt prnpertie*, can be prime6 or coated sahnnit. loslcad, Ibe modified or con- 

produced by luiag graaular maicruk such as aUioe gnt delivoy cylinder 42 lauidioas as a part of ihe 

MoKt eoamoaly uvd tociais ladude copper, w aad afai- inkiag/coatiag ^pamu 97 by pnatiag or coaiiag a third 

Biatun other ducuU oeUU caa be need, if deaired. dowD fitoofink or Uy«r of ooadag material oaio ihe Ireahly 

Moreuver the ctiane ahJ Qae partidcs aeeil ool be laade uC ^^^^ waied lubaifav ai d a Minultaaeoualy printed or 

the same pamculaie material. Virioitt eflects and leaured - »aicd oo the la* improaaoa cyliader H Moieovcr. the 

appeariDoes can be produced by tttitiza« diverie panicuUu mu««*l tMk bctwcea tht SMod do«e tak film or coating 

materials for the «atsc parttflw aod the fioe pardelcs, »ay« and the third down iok film or eoaoag Uyer causes the 

ftapeciTf fly. Further, either tioe or wane paruck tak or ontpriatcd or ovttmted subioatt » ding to the plate or 

coauag materul caa be priaied Ixom tbe upper cradle thus oppoaiag or reuaong separatioo of the sub- 

pofitioa, and either fine or coame panicle iak or coating y ^f*** ^ P**» ^ bUakct 

naterial caa be primed from the lower cradle poiiiioa, To remedy this prebUo. a vacuum-assisted tnaafer appa- 

dcpcoding on the special or sarface finish that is desued. raois 99 is oounicd a^aeegi the modifved q< convened 

Ii will be appcteiaied that the last pnaiiag unit 21 can be cyhader 43 u shnwa ia FIG. 3 aod RG. 4. Another 

eoQficured for additional inkiaft/coausg capabilitiea which PWP"^ ^ vacuum-amwed traaaCer apparaie. W w xo 

wckde litboeraplnc watericm. aqueous aad fletographic » ^ ^wWy overpriotod or overcoatcd Utpic bump 

proceeeea. N4ri<ittS«b«trate aarfacc effects (&»r ocampU ^'om the plaie or btaiikel B U tbe *uh«Tate 

double bua» or Irak burnpinkioa^oaUBg or brwttiag) can transfcts through the oip. The vaeuum-asasied traasfcr 

be perfonsed on the laat priodag uoiL For oiple bump »pp«f»iw 99 ptotes a pwwure difiwcniiai acros the 

inking/toatinfc tbe last prioiiogttail2<U equipped with an freshly ovetpnMBd or ovemeicd subsifmte es ti tranafen 

auxiliary ifl»line iakmg or eoacing apparatus 97 u shown in « tbrwgh tbe aip. thus protedog a scparttioQ feree onto the 

FIG. 3 and FIG. 4. Tbe in-tiac inkiag or coadng apparatus euhstiwe aad pwwiding a ekaa a^andeo from the plaic or 

97 ailuwN the ippticatioa uf yet another film of ink or a bhakel B. 

proieaive « decorative liyer of coadag oaurial over any The vacvum-anstad traaftUr appamu* 99 is preferably 

freshly priaud or coaled larfaee efleeta or specul censmict«l as dascrM ia^U-S- P«L Kobl 5J 13^5: 5.12?, 

treatment thereby pfDdueii« a triple bump. Hie 40 329: 5005^17; 5.22BJ91; 5^43,909; ad 5.4X9054. all u> 

bump « achieved by applying a ifaicd lUm of ink or laya of Howard W. DtMoort. co«ioveBtor. wfiieh aie iaeorporucd 

coating material over the taUy printed or coated de«ble herein by rcfefcass. The vacuum-aHOMed traabr en»ratu« 

bump smmluneotnly wUk the sDbsuatc ■ oa ibc iapct». '9 is nuovlacured and «nM by Priodng Rcaeaicb. loc of 

kion cylinder of the laiu pfintiag unit Dallas, Ifex^ A. under its tndemaik BACVAC™. 

When the in-line inking^teoatinfi apparaas 97 is inauUcd. as Altboogh (be prcMt invcntioo and its advanuges have 

d s occctfiry to remove dn SITER BLUE9 floibtc been described in dauilii should be ondemtood thai various 

eoveri^ from the delivcfr cylinder 42, ad ii is also chan^ a ubwt itw tb n a tod eherations vea be mwlv beccia 

oeceMary to modify or ooovM the delivery cylinder C tor without depaniag from the spirit aad scope of the prcacot 

ifl Pfflc r^-**«g mviBi by mmiaog a plaic or blanket 8 on tn«^on as defined by the appended dairea. 

tbe delivwy cylWer 42. M abown in FlC. 3 and FIO. 4. fo What is daaoed is: 

Pa^teg attcrul m ptaced uadar tbe plate « bUakct B. 1 * rottfTotbci prindng preaa having fist and second 
therebv p«dring the plate or bUntet B at the emrea padted- side trame memhcis and a phiraliiy of pdndnc uaus each 
io*priat radial dcaraax ao tb« ink or coaiiag material will having a plats cyKndet. a blanket cyhnder, and an i/aptmr 
be printed or coaled onto the freshly pomcd subsirale S as <toa cylinder aupporicd for rotation ia operable 
uifmn^fcnthfougbihen^pbciweeaiheplaieorbUnkeiBoo ss combinaiian. the priming nniu having a dcLvery jnde aad a 
the ceeverted delivery cyliader 42 ind ih« last imprwjoo dampeasr side oppoftii the delivefy tide, aa inicruoat opera- 
cylinder 36. Accofdi^ to this airai^mcat, a freshly piinied tur sp^ between priadag unite and a dampeocr or a spacx 
or coaled subsrate is ovopiinied or overcaaiad with a ihtrd far a da mpo ter 00 te a dampenar aide of each unit, the 
film or Uyer of mk or coating material stmuUaaeously whik impcovcmot cooprtnn^ 

a aecood film or layer 0! ink or coatmg oatchat ■ being to a printing apparatus for iaidng or cvaiing. (he priatiog 

over^inted or over<<oaCBd oa tbe last unpfeaaioo cylinder apparaisa having a friaw movahly eoupkd to at kasi 

14. one priabag unto u the i^pace tor 1 datapcner, the 

ihc auxiliary inkifi c*"^*'*"g appararus 9? aad ibe eoe- printing apptraiua being movable between sa 

vcAed or moiii&ed deHvery cyUader 42 are muuated oa the en*unpfe»«oo opentive poddoo and an off«impreaden 

dehvery dnve ahaft 43 The inkiog/eeadag apparatoe 97 u retrjeud podlion; 

lacludea aa applies mOet, pieferably an anilax applicator the movabk frame suppotUng a teoMvahk fiot appbeaior 

rolkr 97 A, for supplying ink or coating oatcual to a piate roOcr and a ruflwvibk aceood appbeator mUer« tbe first 
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appiioaof rolkc bcioi; npponcd for •djostmeat mo 
ftfid out of iak or eoatioe undiaoa wnb tbc pUtc 
cylinder wd tbe secoaJ applicator reU being mpporud 
for ftdjusoDG&i imo aod oiu of ink or coauog taioeuuofi 
with like bhnkei eybndcr. wbeo ibe pnndog appuAius 
» moved re»peetivcly to Uk« OB-impresuoo opcnttvc 
pouiiOD dod the off-ixnprcaioe reiraaed poiitioe, 

wbeaby a eominvouft or ipot film of ink or ooabag aio be 
applied suDUluoeoutflx ^ priauflg apparuiu to a 
plate on (be plate cylinkr and tbe blaokec cytinder and 
iak or ecuanc cu be edcetivcly applied lo tbe plau 
cylinder or blanket cyliader ore pUtc cDoooied thereoo 
if one ot ibe Aisi or Bceond applicator tuUerm k reooved 
irom the fnw€. 

2. lbs ioveaboo as set fionb lo dm i wbcmo the 
pnaung apptrarus lodudet: 

a doctor blade aweiobly baviug a mervoir for reecivtoc 
iak or ooatiDC flMtcriil cuupkd to (be but or eeoood 
applicaiier roU 

3. Tbe inveruiOQ u isl £urth in claim 2. ibe apptkator 
raller oanpruing: 

a roller baviag a resilkoi uaasfer surface. 

4. The ioveiuioo u set fonh ia claiiB 1. iociudtog: 
first aod iceoed pivot ptoi mouoted on the fixst and itcood 

frame aeabexv, resytvcuvely. Mid pivui pia» ' 
catodiog ia aligiime&t witb tbe rotatiooal aas of ibe 

. plate aad blaokci cybadcn; aad 

the phaiiQg apparanis being pivouUy ooupkd for tou- 
tiooai mcweDCDl 00 tbe pivot pins. 

5. Ibe mvuaiioo ^ Mt Ibnb io claim 1, farther compr»- 
ug: 

a.powcr actuator pivotaBy coupled to ibe printa^ uott, tbe 
power aetuuor btving a power traufer arm wfasb is 
cjiiend«bk aad retracuble; aad. 

^paratus coupled id tbe power nosfcr arm aod to tbe 
priming apparaiui for onnvcru'ag eXiemHun or retnc- ' 
taoo moveineat of tbe power inosfer sfm iae pivoul 
oovcmeni of tbe pnttLag apparatus rtUuvt lo the plsu 
and blanket cylinder. 

(. Tbe tmremioa u Mt Ibnb to eUim 5, in whiet ibt 
movement cooveriioc ipparstts eonpascs: ^ 

* bcU oenk plaic having a Ann cad potUoa pivotsHy 
cuuplcd tu the pnoiiag spptfUtei tut mn^^ tbs 
phaimg Bihi aod having a seeood end ponsm for 
eqpgiag a smp mcnben ud. 

s step member CDvpled IO the inldttg V eoa&ing apparuM * 
iof enfiiging tbe second end ponioo of tbe bell aink 
plate. 

7. The MvmOoQ a set fartb in daim X the prvung 
appmms compriBaff 
tbt aovabk fiaac baviag first and second side n^pen 
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the ink nr nnatittg appikstnr lolkn being moanied 
betwcto tbe fim side —ppon member aod second side 
iuppofi member aad having a rascrvDir or fountaio paa 
for receivmg mk or eoaflng 

aadlc means mounicd «>n the Ar« aad s«ffd side svppurt 
ocmben, m^eaively fiar rtmovibty gqpponiai tbe 
fiist aad second appUcatorfoUan ia (be movibie (raoK; 

power transfer auans coupled » (be applicsnr roQcrs lor 
routjoa thereat 

fl The invenuoa m set fianb la claim 7, 

tbe cradle mesas laehiding a fim cradk aawiably dis- 
poaMl un the frrsi and seoiod ndc support ncmhcn. 
mpcoively, Ad a secood cradle aaKmbty dtfpoMd on 
ibc fina aod scGoad &de wpport laembcis. rcaecc 
lively; 



the fiat ippbcacor lulkr is mouaied for rouuon oo tbe 

Cm cradle amembiy; and 
tbe socuoJ applicator nllcr is mouated for rouuun nn tbe 
«xoad crsdk aaembly. 
« J. Tlie iavemion u set Cbrtb lo cUim 1 wberetn i 
cooiamer means for oootammg liquid uk or coatsog maicrul 
aod means for applying ink or coaling tnaicrai from tbt 
cootaiacr means lo a pctxpberml sarfao: por;ioo of tbt- first 

»»d secood appbcamrioUs IS provided aad suppofTcd by the 
0 priming af^man. 

10. The invention m set fisrtb lo claim > wbcnic the 
cootainer meaas comprises a doctor blade amembW having 
4 reservoir or fmmtain pea for supplying iak or coating 

s *'L»!f*' roUerv and having . 

5 do«nr Uade diiposcd tor wijtiag ei^arment wab eaSTof 

said apphcater reOea wbea it is received in rellmg '^* % r^ 

with iak or ooataqg material in the neservQ«r or pan. 
U. Tbe iovanana at act forth in eUim 9, wherein the 

cootamer meaas cooiprieeB a foamaio pan and the i*wj'w 
5 applying means eooiptises a pan for trsttfcniiv iak or 

w>aung material from t&c founuia pao in ssud Ana aod 

second applieamr roOao. 

11. Arotary cfimi pnating pius having a priotioe unit of 
the type having a delivery aide and a dampener aide, said 

«^ » dampener apaoe for recaiviag » 

dampcaer, GDmpnaag. ia combiaatioo: 

a plate eybader moanied oo Ibe prsttog nail between the 
Oeiivery side aad the dampeoer aide, aod a pnnut« 
plate QouBMd on the pliu cyliader. 

a blaakat qdiader having aa iak or coaiiog tecspiive 
blaakci diipoaed ia ink or ooatiaB tranaier eogapcmeot 
with ibo plaie for matfcrci^ ink or ooati^; maicriai 
from tbe iflaafs nifaca areas of tbe pnating plsre m ibe 
mk or coating roeepiive blanket 

aa imprcsdon cyUada ditpoaed adjaeeat the blaaket 
cyliader (hereby fonaiag a up hetwocn die blanket aod 
the impieaBfoB cyliader wbeieby the priaiiaa aak or 
coatiag maiBiial is traoafoired fiom ihe blanket to a 
9>bsiraie as the siAstrate m tnnaforiod ihioagb tbe aip; 

sufpofi Bcaai mounted oa tbe dair^eaer aide of ibe 
priaiing unit; 

aa inUog or coaiiog appantas bavins a ramovabk tot 
applicator lolkr aad a reamviblc second ipplfeaior 
^**ai pOBiiirtned in Ibe dampener space in place 
of a da m p roei ; iba inldai or caatmg appanias besng 
oonpled 10 (be ai^pon asaos for movement between aa 
mi-tmpression operative positaoe and an off-npmaion 
rctractad posiifoa wfaemn the hm appUcaler loUar u 
adjusubly spponad for mnvcmcot mte and out of i^ 
or floaiiaa asaodatiaa with the plats oa tbe plaic 
cylinder whik the mad applicator roller is a4iuauh»y 
mpportcd for siamlianeoBs movement iaio aad out of 
tak or coabog assnriiiinn with tbe blaaket oa ifar 
blanket cylinder; ai^ 

wbcieby a eanciBUous or apei film of iak or ooaimg can be 
appUcd by dte inkiag and cuaiiog a^aratns ia a pUia 
00 the pUae cylinder aad a blaika oa the bleakci 
cyliader aad iak nr cnaiang caa be aelectively applied to 
the plate on Um plaic cylinder or tbe blanket cyliader 
blaafai ur • piaie ibeieoa. 

13. Tbe iaveabon aa defined ia daim U wbem the plate 

cyliader. blaaket cyUadet; am iim cylinder and iakiae or 

«»*iing appaiauiK forma a (km phmi^ unit^the pruung 
pm btviag a Mod priMing unit far prammg or eoaung 
tbe subsuale ntascqacttly le (be first prinaag umi. ibe 
pnauog prta fonbcr iadudmg: 
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s dryer auMuuBd od tbe pridiiac P«» for discturfiiac 20. 1^ iovctitioo » <k&ncd i& cUim U. fanlicf com- 

b»ied ur oma i frcsaty pmuid or eoucd subnrAU pdvof. 

from iheiiniiprinaag Mil btfereUM freshly prwiedur . -te.ter ««-„n* .u. • t-: 

eoaicd suhnnte is ubsumcaUv wiixud, cowed or PiWttDy oouiUcd lo ibe tokiOfi or 

W. -nie invatiun v deOnsd io dum U wbcmn: tra«fcr tftn wtucb » .ckaivdy cxicadibfc ev retraci- 

tbe dryer is moanted adjuocm to tbe japttstton cytodcr , 

for dsschvgnig b&ticd air oout • fatstOy pnued or «PP»«ft»» coupkd lo Ibt power uioifer wm aod to tbe 

coated Mibsiraie wbUc the subAnic is io comact witb ioktot or couug appantus for ooovcnifig exteosios or 

ibe imprcAejoQ cyliackr. 19 revaetioo nkovmowai of tbe power irinsfcr arm isio 

15. Tbe iovcntioD is defined io elaini 13 comphaiog: piwal moveaciu of ibc inidnt ^ euaiiof appanrus 
an extractor eoitpkd lo the dryer tor titractmg bot air. * P«niin| wm. 

ffioistuje, odon lod voktiks froo an expocure /one invwdoo as deftacd in claim 12 further eompris- 
barweca ibc dryer aad ibc firtsbly prinied or coiOcd 

substrate. a bell cruk pUic haviog a first end pon too coupled to che 

16. Tbe mvcnhoo u defiacd ta daiat 12 wbeitio ibe iokiay or eoadng ippantus aad bavmg a aecood cad 
pnnuflt press has an imenioii potilios, eeniprisio|: portm for capm a atop oxiober; and, 

atraasfercyliDdadijposdaibcinterutttpaaiiioncaibe aioop OK^bar aeeured co tba mkiag or coabac apparanu 

prcA auU orapied in sheet transfer mUtioo Witb the capiat ibt acooad end portioa of the beU 

. impresaoo cyliaUer; and plait. 

afi iaieruAit dryer diipoicd adjictai ibc vaosfer qrliader 22. Tbe iovcoiioa as defined io claim 1 or U wherein tbe 

ioc diaehartiog beaied air omo a freibly piitted or ifikiag or eoati&i appareais compTMs: 

cnaiad *tth«r»ie aftsf it h» been iniwfirred fmm the ihe ftm apfWicainr rnlkr having a rerilisnc iramfcr «r- 

insprGSBOft cyliader aod while it is ia ootuaa wiih tbe 2$ fsos. 

tnas&r cybader. 23. Apaatiag pcs» as defiocd ia aay oa« of claims 1 or 

1? A priDtiag press as de&oad io claia 12 wbarata the 12 iociBdiog: 

puts eybader blanket cyliadar. anptessioa eyliadar, nppan , „ppiy flBou»cr for eoauisiag a Tohiae of Kquid iidi 

means aod mloae or coaiiag ^peratus tatm a fiisi priatiag « ^ 

iiniL the pnating prcu bavtag a aeoond priotiag eaii iaeJad- in • . . , ^ ^ 

freshly piioicd or coiMdMbsnKwhiltlheiateliue it '""^ ^nuun « f, ...tttt iwnpeniw 

« JZi'ir** ^''^'"^ '^"^ * a4.A,,i««»pr««d.to«Ii.-,oneofU»d»«l 

pnauB^ uni, ^ ^ wberaa the ioldag or eosiiog sppanias «*mpTtf*i- 

. KoiaJ cirycr muiuial ««aini (te iraaarer UnaQ for 4 ft»iM>in pao for eoauiaiog t vohuae of Imoid iak or 

dischaivngbeaiedtiroaioaMily pdoieaurcnued eouiait iStarial: 

Mbsiraicatieriibu bees uiotftmdtEen the impct*- ,^ ^ . . ^ 

stoaeyliaderoeifaBfinipriai^tiiiuaodwbikiiteu *» « tflJ^u. roUer bev«g . meiooog a^ 

cQouct wilh Ibe tnoiftr cyliodrt; lod. a psa raikf moumed fcr rotaioa ia Ute f ooouin p«o tod 

* ihiR) ^ dtspoBBd adtem the jomiBScioo eyliadar of *^?!** fPPliotor roller fix iraae&mng uJc or 

a freshly pdttcd or coaled Sibcaue afier it bai beea „ u-e^^ # ^ , 

(raaslened fcoo lbs ueirtr dnim aod while ii is ia -f^^P^^ff^ »^ '^y ot \ m 

cmoct with Uk iflipievioo cylioUer of the sacood " chmcierucd a tbat 

priotiBgiaiL >i»>lNatpadQoc»aMn(edeo(babUakBlcyUadBr.and 

U. T^ mvcDdoe an defioad la dais 12 wbeicm the * pnoiiag pisie it meuated 00 leabcat packing, 

wiaog or ooau^ apparanu iochidGs: Apciabog pvem u defined io any oac of claims 1 or 

first cradle aieaas for suppei^oG tbe fiaiappbeeiorroUer io^wSae ^^as far applying iak or coadng 

fhr cngatt«aMoi with lbs pUie whea tba iaUi« or ^ *^ *~ *^ sppboter reOcrs, aad ibc 

co4iiag apparafw is ia tbe opcnove poeitioo: aaZ * wwaw ie pivouOy owated on tt« 
second cradle maaaa for -pponiag tba secood appbcatar C Z t^H^^!^^ 

roU.rf«caga,ernem:3h^untowtia«r^^ « ^ oSS^^S 

or «>auap apparatus - in lb. operair^ pciuoa the ^oTS^^Lir ^S^^Ste « 

urn MO neeond pivui meaot nmaud en ibe Ani ind 

«eeod cade Inme Bwabts. ropcennly. • « . « , 
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[57] ABSTRACT 
A tkdeton wheel or cyhndcr fat lupporting frahly 
primed sheet material between primiag sutioat or u 
the delivery stalioa of a prindng pren it prevldad witii 
K looMly retained ink rapaUant Ibbric covcriag for su^ 
porting and ooaveytng the ahcat macaiel without tnna- 
fcr of wet ink firoa one sheet to a ncccuivc theet and 
without smearing the ink or indenting the tarfice of the 
4heet matehal The dfonnrereotitl lurfaca of the tkele> 
ton oylmder h provided with • coating of t fluoroear- 
bon plaatie having a £ibne basa pertioa bonded to Ch« 
furtee of the cylinder itnKture. The low fHctiott profv 
«tici of the coating permit aue of ihaffhog movcoM&t 
of the bbrk covtring and the coating Kructure pr^ 
vida a eushioaing cfFect co pfwent imearing or indent* 
m$ the ihect atatanal by the fabric cover. The un- 
proved cyfcider i» provided with a ploraBfy of retaming 
plaia sOdably Rtted in aiially sptced hub portioni of 
tba cyttBdcr which plata m each locked la place by a 
fict KTVw, The rim portioa of the cylinder inchidei 
oppottf panlld flsngo on which the opponte ends of 
dw (abric eovaring stay be me^^aMy retained. 
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Tiuteml is supported by a eylindricil roller or tkeleton 

METHOD A ND AP P ARAT US FOR HANDLING wheel which hu mounted oo t eyiinahcai ntffice 

PRINTED SHEET MATTSIAL thereof t rebrively kxae wov« fabric or the like. In 

^ ^ icconiuice wiih oac afpeet of the pmcot invention 
BACXGROUND OF THE I>rVENTlON 5 there ie provided n method for bendlinf freshly printed 

1. Field of the Divestion ihcet nsieruj in a printins preu delivery apperatua or 
T)k preaeat iaventton pertaina to a method and appe- ^ ^ wherein a cyliadncal roller or akeletDo whed 

ntus for providing taprovcd support for freshly tnkcd mounted on the luppon surfhce of the wheel a 

iheet neteriAl in e printinc pnrii or the like. woven &bric of conon or the like and which ti rda- 

2. Bnckground Aft lively looeely wpporied on the suppcn aurfaoe of the 
It been trsifitioiial m the art of priecing preaa wheel In accordance with another aspect of the present 

epparmtus and the fike CD provide dcvicea for fttpponing invention then is provided a method of supporting 
frcihiy inked sheet materiel when trenafcrhag the mate* freshly pfinmd sheet materia] or the like by mceos of a 
rial from one priatiag station to anotho- or when han- cylio^icil skdetoo wheel or roller having a support 
dliog Che sheets as they are delivered from she press ^ suftee far a rcUUvdy Kghtwdght fahnc which is pn> 
wheimn said deviees comprise wheda of relaavely vided by a liquid repellent material of low frictioa char- 
narrow width and ehaneterized by having axcumfer* actetistics such aa one of the (hioroplasba or the like. 
enbaJly spaced teeifa. Such devices are ksown by the In accordBMe with another aspca of the present 
term skeleton wheeb in the printtng press art. The piob- invention there ia provided an improved skeleton wheel 
lems inherent in baAdZing freshly inked pristad sfaeeti 30 ^ ^ phntmg prai whsh indado a hhxic 

snd the like by akdeton wheda heva been lengttandins. covered apportiag.siwface for engaging frohly printed 
In.order to miaisiae the contact area between the akele- dieec material or the likfr In a prderred embodimeat of 
ton wheeb aod the primed sheet traditional thiakmg kd proent invcscioa the fahiK oovoiag for the skeie> 

to the provisieo of wfaeeh in the form of rektMy thin ^ ^ f^Qer campriao a Ugfacwcight eotton fkb- 
diaka having a toothed or acrraiodeircvmferaoB. Hew- 23 ^ ij^a treated with s soitabk Uqmd repdlaaL 

ever, these type, of wWla have not ervmonc the The fthrk is rdadvely looaely nipport«l on the lorface 
problems of «na»ga»da«rag the mkn^ of the cylinder or wfaari to accommodate any shgbt 

the sheet matoial doe to ahdmg action btt wtaa to movement benraen the abeet matehal and the 

matenal and the projeetiof» or sgraamn. Moreover. ,^,1,^ ^^^fa^d witboat marring the frohJy inked «r- 
the aitapti to summue the sorCace area m contM * fee- or 'f«~r"i r the sheet oiaterml ttsell The im- 
^^i'fc^r*^^,^^ pt^s^^o^rDUerorskdeionw^ 

SS^halt^^ the «venife«alsocont«»pla.esa«ippartuig«rtceforthe 

diaL^JIStmg^'c?^ fcbriccovertngwhichmay»dtKleak..|Hct« 
more sttoceofel approacfacfl has been eompleidy con- U "^II^^L^ ^ —ji^- ^ 
tiaryiDtheooneepcofBtaUmiaigthesvteearaLTM In accordwa wiih another aspect of the improved 



^ ^t development i. dbdoaed and cimmed » " »~ "Ijli'^LTS^ ^ cyliodrieal 

ay Pat No. J,79K^ wfanrem I p«vide_far a -JSrj;!!:^^; 



or imprcgnatBd £sb(ie bonded to the eytbdrieal ^ 



polyUtnflDoraetfaylcM. Altfaougli lUi iBprovml akeU- ""^^l^^^L^T^*, * ^ < O a: 

iZZ ^ - ntenbk with cht ahem matcniL H f- O 



b ----L-L-i->„ « many rfinwrrial picasut invention provides a mhatantiaHy im- m ^ ^ 




tbo bcM dtutauatA thai TFB eoMed »heds do i u ' mu n a (Mily tojaOcd od • prtHi^ pnu im1 the 



frfahiyiak^TkMtntcnal. nr.. 2 a » <taall "ctioo view akea iJan tte hae 

V-2 ornc. 1 ifeewttii (he Uyesof Buotait eovong 
SUMMAJIY OF THE INVENnOK «j oewitetadal arte of the w|Hd: 

TVpi«Biiav«<k>Bpre»idaiaiaaprov^««hod TO. J «• p»« vttw aJ • piece «f fabric covarui* 
for haodliag tlMat oaiehaJ whkfa bea tahty adapud Earaoaacmgoatbeikeletaawbaeiardieprea- 
nked or pruned oa at least oaa sda wkctcm ifae sheet cat ia*aDon; aad 



a. 



(h.bghtly(»tdMiihaat«ai«telaiit«a|ac«Mdi* plao.Mn«aecdeATl»sUWmtte.«wffl««r -^^ix 

•uppoitetfbytteiketaaawbeaL ii« aies. adviiia<a» u weU » o>te iyn« faBura .J}f 

kmi with the pfier art ikadiAaadeiher type tWeM wiptioa whieh Wtews ta e8aji««i» w,* the dnw- 

wIkbI ■"~"|*« faai«c beaa aw» a ' uj iB c whh a itadetoa O) 

wheel of nlaii«cly peat widib ud with iapreved BRIEF DESOUPTION OF THE DRAWINOS 

iok r«cUau aaJ si iwur tiv a luuaaic which aay be ■ ■ . ^ , , . . t-^^ 

Died meaajBKiiaa with cbc (cachiec oTUJ. ftt No. «> HO. lbaperipce«iv,v.r«rfd»tapfo«lrf^^ O 

J.79I.6«4.s wdliJlhnherliaptov«meBBw|KhIh«ve whed ofthepmeatan^ngn before appUeanoa of the o 
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FIG. 4 is ■ detailed petspecdve view of a portion of 
a press adapted to uae the tkdctoo wheel of the prncnc 
invention. 

DESCRIPTION OF THE PREFERRED - 
EMBODIMENTS ' 

The improved tneihod nd apparatua fbr huidUac 
sheet maierial ia accordtocc with the pment invendon 
is uied in a preferred fom on high speed prixumg equip- 
atcnt of the type ased, for exaopk: in ofT-iet printiTig. lo 
Such cqtiipBieDC may iodudc one or more support ml* 
las or wheels for baodliBg the sheet marenaJ berw«en 
printing stages and upon delivery of the printed mate- 
rial to a discharge magazine or fttck. The particular 
location of the improved skeleton wheel or roller of the 15 
present invcatioa in a typical printing press is bdievvd 
10 be mdily understaodable to thoae skilled in the art. 
Accordingly, a detaOed descripcioa of the printiag press 
» not bdieved to be necessary to a oompiete under* 
itanding of Che presenl Invention, la toy cne. reference 20 
may be madt to my earUer Pat Na 3.791.6M 
which disdOKs detaOs regarding the location and ftac- 
tton of a skeleton wheel far a lypical multisution print- 
ifig pnsk The preMt inventien may« of eoune, be 
atilBed with printing pressM teviag any nnmber of 25 Ihbrk: softener dteotved ffecKte m rithcr liberal qomth 
prwtiBg «id drfv«y sutions. ^ ■»*«^»«J?« 

Referring to HO. I of the drmwmp chare is iUas- prepsraiioiioftheihbricp^eeMlsmJBOfaciuredimder 
traied anVloagaied member or skekten wheel ganer- the tndemark **DOWNY** and, in the wishhig process, 
ally deaignated by the .nmeral 10 eomprtaiog tha im- two to thre. Dn« tl««maJ iKomm^^ 
prov^ skeleton wheel or roller in aecerdanee with the JO softener has bean laad for waahing the ^ibrv m ptam 
present invotioii. The ikeleton wbed 10 is character 
partial cyfindrical rira portion 13 which ' 



ink from a previous iheet to s lueeestive sheet snd 
without marriag or dcpreming the surface of the paper. 
In accordance with the present invention it has bieea 
determined that a woven fabric, preferably cotton, oft 
rdaihrely loose weave oa the order of what is com- 
monly known as game has prodtioed the onexpcacd 
iaprovetncat is a method and appaatus fbr haadliag 
printed material that has wet mk on the surface thereof 
as it passa over and is supported by the skekton cylin- 
der. A suiuble fabric tn accordaitce with the prcaent 
invention sad iOuier«ted in the embedineat of FIG. 3 
comprises a looaely woven, lighcweight cotton maierial 
such u gaiBe. A doch having a forty count or forty 
mmh, soch a dM pince of ftfaric t2 iflastrsted in FIG& 
3 and 3, ticated in accordance with the present inv«D. 
tion and attached to (he siirfKes of dte naages 23 snd 24 
in a suitable mannff has produced the uimpected ia»- 
piovemeni m the hnadKag of primed sheet maierial tn 
prindag preaa and the like. The piece of bbric 33 is 
preferably of lactangirftr shape dimma on cd to ce^ 
plady cover the oncer eyteferical sorfaoe of die rim IX 
A preferred giesbod of picparing the fabric piece 32 
la aooDrdaaee with iIm pfaisn tavcndoa involves 
the fabric ia water ia the p i utno, of a raitable 



ized by a partial cyfindncal nra portion 13 whKJi a 
adapted to be nottntad oa a p« adiaeeat apparam 
not shown, such as dettvcry grippers or the ISia A& 
Qordfaigly. the outer cythidriGal surface 14 of the lim 33 
porcioa 13 has an apaaiag eateadhig tht axial width of 
the sfceleion wheel deflnad by leadhig and niltBg edges 
M and it, raipKtivdy. The shtlcten whed U mdada 
a phiraBiy of spaced s^an hob portioas 30 which may 
be inugralty famed with dw rim 13 to comprise a one so 
piece iate^il cudag of alumimffBi far CBtnpia. Tha 
httb portions 30 are 1 1 mnerrr rl co tba rim porcioa 13 by 
wehs », 35 and rr and era a^spiad 80 piovida for wp- 
porting the skalaM whcd rigidly saturad far roiadoa 
QBashaftonapriatiagpmiinamnaasrsWIartotha 49 
.ling arrmM dbefaaad la U J. Pat. Na 




3,79I,644 or by aa iapro^ Bd arTaagancM to be dm- 
earned herein. Aa shown m nC. 1, skekton wheel 
10 indvda oppoKd efaagatad saiagral Haage pertioaa 
23 and 24 which axsoid generally iawerdly ftom tba 
5vtee 14 of the rin tX Tha OaniB pordoas 33 and 34 
iodude eloo^tad flat svfhocs 34 sad 28 provided for a 
pivpose to be described farther bffw 

Refemog aow lo PIO. 3 of the dnwings thara is 
IDttsmted to detaS the improved mrtee ccnmnicrioa 
of the dtelcton whed of dx prcMi iavcadon odadhig 
the fabrK covering providiivg soppordag oomaa with 
tha priatad side of a pieoa of sheet mnterol while con- 
veying tha iKeet toward a priofing siatioa or toward the 
prss deifwy magadaa. Alihoagb Che fWoioplasdc 
covered sfcdetoa whad dicdosad in my prwious pntrnt 
provided iniproveAcnts in haadltag fteshly inked sheet 
matcnd I have diacovered diat uaeapectedly. die pro- 
vinon of a layer of fabric oa the a^perting surface of 
the skdetoo whad aad mher loosdy secured thereto 
fanhcr eahanua the ahilicy of dac skdcton whed to 
luppon and conver succcaivt sbees of printed auie* 
nd with wet ink thereon without iramftfing the wet 



55 



After waahing tba fabric piaec 33 and aflowtag 
D dry a suitable ttric procaetor is sppKcd m 
dm Uqiikl rsp e nir y cfaarscmriMfas of the 
A iwaf eifiJ type of fabric protector is manu- 
factoccd tfKkr the tr^emarfc SCOTCHOARD hy Jhc 
3M Mamifaeturiag CosBpaay. Vfinnopoib, Mlaa. as 
dMir Past No. PC4IQl-C-t2. Moreover. It haa been 
aetermiOBd tet eva thoogh soom mk wOl e ccam da cc 
00 tba inffaee of tba fabck throada over aa eueoded 
periol of qftn\f**c ^ previnaa of ibe fabric 
proieaor parna tha ooodoBd nibhfag or agitation of 
dm fabric by Ibe pren opensr in place OB the ikafatoa 
eyUnder m bcadt loose and renove dried iak panielo 
or eryttals whicii have aceusadand OB tba IhMc wUb- 
ottf reenffiag rmnovd snd waahiag of the fabric 

Refarriag to TO. 3 a sdtahkiDCtbod 
tht fabric pkee 33 ID dm oattr forfsce of the rte 13 li 
by a doobte dd«d adhesive ^e sttip 33 disposed oa and 
extendiag the teagth e^cndi of tha lespecdve surfaca 
jg aad 3i. Another faiSsMa method of attachhig the 
fabric pmca 33 would be by tha uw of fastener strips 
•di m of die type made inder dm trademark VEL- 
CRO. Tbeae slaDcd ta dw art wiU appcebaec that other 
neaM may be pcovided for acmcbiag the fabrie piece 33 
to the flaagcs 33 aad 34, however, the aboveaentioacd 
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provide Bar qdddy aitaehiog aad 
the fabric pioee 33 with rmpao tn the wheel 10. 

An mtponaac sfpoei of faa pceseat iaventien eoa- 
cerms the rypa of fabric sapport sufaee provided on the 
rim 13 and overiyiag tha nrface 14 Tha improved 
forlace is prefarahly of a lew ce eJfcrMinc oT firioien 
such u may be provided by eosring die metd flfffacc 14 
of dm cylinder wick a naocopiasde as aaght by UJ. 
Pat No. 3.791.444. Although dw comtoiaadoa oT the 
coatiag docribcd in d» sbovascntimwd poseat to- 
gethcr with dw fiifark member 33 soaehed dwreovw 
nrjwidci laiuble perfomaaoe it bu beea diacovered 
dial dw fabric covouig far the skdcsoa wheel 10 per- 
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fonn* towewhat bmr m eiiaioannf my mniag or tagcew it is eoBicapliiad tlui othe low Wettoa plank 

depratuom in the lute* of the iheet m««U by th« eeatiBgi may be applied to tfae iforracatieiMl fabric 

cppbeiBoa of a eoa^g a fabne reinferce. bai« to produo* a witabU lurfaee for tba Uiic ambtr 

fflcnt ai will b« dcaenbed hem. jx TV putieular a«eroc«iban typ« coaiiBc of the 

RefaringteHC.StbasnpeRieBUefdMtkalaieii J goieral daa* ofcsatav nfemd to heran hai pro- 

whed » it provided with a caatiBf 3S eenprainf a dueed Che racxpaetad jmprovenac of tedaus nk 

OuorocartopcpiDpcaiecoeiiaiBaierial applied iDoae nnrfer of ona iheet » another tn Wghipead priniia* 

or more coats over a fahric bne which it adheaively eqnipntm and hat ako, ia eemblnatien with the fabric 

bonded to tlw cylmdrtcal eawmicTeooa] Uoflhe rim mmber 32. reduead dcprwiag or iadca^s of the 

ponion UltbbcHcved thattheproviiiaaordiehbrlc 10 lur&cc of tlK ilMeti. After the eoaoaa 3S hu 

baseforthaM^octacbtadaaO.^ bee. prepaied the fchric piece 32 is applied to die 

cocfaionuis effect for the fabric p^ » wh>d|^» ap. fl^ a and 3* by the adhcaivc ttiip^3« or ether 

P^7"?*,!!!!^''!f»*^^'«*'f"'^** •uitaWetateninfmcaaa loose ewwih to diet with Dor- 

deocy ior the WW p«e »to »deat or for. daprs^ ^ p^^^ the fbbric oay he loeaDy ao««d 

sx»s u.thesnifa«ortheabeeiaiatt^ " over the nrtc. of the co^Jng 35 in all diniiions at 

Inapt«fetT«dmetfiadefprepMiB(aadfenDhf tba JJ^fc, «mpK itl«fr«awvt^Iw'^wSlB*S 



ooethtnSS a suitable dace of fahrie such aaootMo cMK ."LzT^^lulT^ \Zr^ ^^"7 ^ 

havtet a woetpcootfnc applied » one Ude themtf ia « ^1!!^ 

ctnioUwhMT«ntea(!p^mly4tDSbieh(san jgof the W>ne covann* wnh tatpect » cylinder . 

^!S-^S!^£!!^i^^!S!^-S!^1^^ ThotaM»^ikd«onwhedeeeyltaderofthepi«. 



UmM flar anil mnnlh nrmariTrw wifaca TO a "auaut 13 jl" '«JWo.«»»^ 

i&'c^SSZl^^'SSSiS^^''* SSfcKIU.Tai'providadwi.h.cniH^U^^ 
UcniidfliioropoiyaiercaottasiBndeandarthettadaa»rfc ^^SL^dSTJuJ!!^^^^^^^)^ 
XYLAN by the WUtford Cotpofaban, Wcaichcater. 10 ^}'^^^J^''^j;^'fS^ ^ ^ 
Pa. Aiads&ciarycsMBtiiiatenalofdietypefafcrTed dtivngly emagtag the ikaienn whed U wuh a press 
uhodbMtoveteXrTu^ di<v eahnftiii dfcniaribythenianeiil4«i.n0.3.The 
material which is aeirenriex at noaMmnnm. tab poittanj 10 ait ^ovidad wto a nyfovad reten- 

Aftar ifae afandbaeribed ttfaric ba« la tanpoivily «S» ■!!?fL[^.?f!5'^»Ii» ^^'^^ °" *? 
btioMd M a aniiabia soitee wlih the wwmef ^ 3S ^ vaeed apart hab por«aas 30 art each 

(bene said aute the BGH wamrooM Ma of the famad witt integral adafly eModfeg boaMt » tad S 

hbifek sanded UgWy with a 2»griiptper«>brtag eat TT^S^X^^f^^^^JtH^SV!!^ 
theuperthiU&.Oneon«erXYl!32riOtOcattii| beil ipy ri rn <a B y««ioy ofthesh aft<«.-Ihebesaea 
iMtSl is then applied tB the Ub««Uacribadfbbrie«ri <0 and » .^^pr avldad amh .o wafjd «»nr 
Allowed le on' «t ctMm xmaatneum, Omem tfai fint 10 «•» rcfpccBvoy* wan ue insmn wiu 

eotfm« l«ycr Hu bM iflow^ ^ «ad Uric -f* i«akjtheiM«tioBof » mna( pb^ 

[jTu^; ,jfi M III! jirrffptritftTi wfa-tiM! Ite muotas pbn SI ii priftnUy of t kn^tb iKsfctly 



ntQatTbtsartearthtcDndMrieitaeWhkfaii 49 t ^ ^ 



tednTnddfy.CmsbMldbBtitettraaoKcte pto«>d pnavidad w«h a a^tock y il TIk teck ^ S ^ 

eoaiadabnepMee«rtecMtlBs9lwbnhiiipplM « icww « « orfte frD^A^«nt« hoei.^ P ^ 

»eiMsnfK«14topc«v«atcaizipMtof«rbQMtaor opmai betwcM AMpKoltpKi bo«« M ^ u o 

tjbfi like. TVb lock tcicwi « ve adbpcod to be ttsknacd to ^ 

After the ^h»v« a tDowid to dry cbt Ihtarie a come tbe pcripbenr of tfae ihift 41 to pccvcoc 
tiimcd toiacMdadditknleMtepartbtftwro- tIMtag of the ikdetOBWtedtD wick respect » tfae iteft 
polymef areaaeteieadeflowedto^betwtuicoett. 55 nd ic pennt minor ndbl •^tORsnenc of ikekton 
^i^te caSaTsS ii Cbned ky dbe npfiettOB of mptcx tt the ikift. Wkea mOmt the 

three eddiKBail Uyco oT XYlAN 1010 cwtkic mw- eyUador 10 oa the ikaft a oc removal the cyUadcr 
Ml tftsr the ftbricbMbv bees beaded to teittffkce ftom da iheft the mro^ ««M P^te » a«y be 
oftherimllTtemrtkcefbittedbydaaadacJSii ioierwrftoiiad wo^ftoaA^ ^ 
pfel^r»Wyandalllgte»y becwoeieechoo«oflla>n>- «0 "d S* IbOowed by dfkaetef or looetaec of Tfae CN 
polyraer wish, for campk, 400 ^ tSatahas peper. 9avin A as the ease nay be. a provida a nplafied r- 

-napfepeiidoo^thesorte^coaa&f ISaiaforadcs^ »naa«aBeat for aoaad&c ad raooviat dte eyttader g 
erted provte a nfanantiafly flazed nrfke with a witk ropect to the aaoeated prtu dnv« skaft. Tke > 
lo«^ eecffSdem of fbcliMi wkiek ii iak ftpeOttt aod laadkig and nffiag edfn li and U an adveatageoudy 
alao provido for oee of movmat of tke ^bra piece 45 dupoead nbamally eqaduam ftoa the ceacerliae 9 
U wtea (he aae m utoeked a eke eyladv 1«. Al. » that a aow appteadoos the Meion wb«d 10 — 
thoagka ia acevrdaace wtik (he prcMU aveafioo, tke be niraed ead for ead whs the leadiac edfe ^ 
nuoto p o>y q g coating dcaenbed is perticalarly advaa- wo« or ^ * 
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A»o(ber feature of the proem aveadoa which has 4. The method set forth ia claiso 1 or 3 totetber with 
poTuited improved retroftniag of i iketetoa wheel the uepi of: 

siefa as the wheel 10 ooccnaoi types of proa aqmpoenc treatifig laid fabric with a liquid rtpeUeat prior to 
is provided by the aadaUy extending pertiaas 1) and 15 attaching sud piece of fabric to said skeleton 

of the riffl 13 which eanend in oppoate dixvetioAS re- S wheel 

spectively from the fiances 22 and 24. In eeruun types of 5. The atcthod set forth in claim 4 together wtih the 
presBcs sach » i modd TP-3SA made by the Miller stepi of utuing iiid fabtle with a fabric nAeaiag oiatc- 
Printing Equpment Coaipanpy one or more tutionary rial prior to orcadng said fabric with Uqnid repellesL 
side plates are looted adjacnt ends of the skeleton C The method sef forth in claim 1 together with the 
wheel or eytindcr and are positioned ruch dai certain 10 steps of: 

leogxhs of priaied matahal wiD overlap the side plates providing an ink repellcat eoabng on sud surface for 
and will be dbCgured while being eoavtycd pact the suppornog said piece of fabric, 

plata oader the support of the skeletoa wheel becaoae 7. The method set forth in claim 4 v^icrem: 
the who! cannot be awved aaiaOy oa the shaft to the said coating inchidcs a polytetiafinoroethyieiM. 
nos printed area of the sheet. However, with the iat- I. The method set fonh in claim 4 together with the 
proved skeleicm cylinder 10 havfag the ajdntty cxtad- seep of: 

ing rim portiORS 13 and 15, a snabic anzmlsr groove providing a Csbric boe poctioB tor said ceadag. 
amy be cot in the tide plates to aoeommodate the axial 9L In • skektoa wtael for fsppontag and traasfcrnag 
leagthof thewhod 10 to thereby subatandaJly sopport a freshly priaiad Acet from a prMag smtioa en a prmt. 
the iuU Icagth of the sheet maurial as it is eoavtyed by ^ tag prcs or Cbe like without omrnig dm lirmhiy iakad 
the wfattL sorfae^ 

Rcfcniog so no. 4 Oicre b shown a dcoul view of a a geaeiaDy cyliadrieat rim tepncm having a gcnar- 
portioB of a skeleton wbed support Shalt 10 similar to ally cytindrwaZ support sur&ce formed thereon; 

the shaft 40. Tlic shaft 10 ia siwocted in s bearing a»> , . and 

sflBbly 12 wbkfats bolted to a support ssMmbtytadod- " afiMe eoveriagdispoMd over ai leMapanof laid 
ms a side pUic mmnber The plate U m tiaiionnry support sniAca for Mppexiivcly cagagiag one ade 

aad preventa the uw of a skckton wheel or ey tekr of said sheet daring the tnasfor thereof «id 

having a length sufaataatia&y equal to the kagth of tte meaas for soanag said fiibfic covering ie euead 
sheet ind providiag adoqunm sopport thereof How- ^ reltfively ioosely over mid support nrte to per- 
ever, by fbrawig the ttonlar groove U to have radial mit and sccomodam sHght movemcu becweai the 

aud asal dimcasioos with rmpea to the loaginidinal CMe oovexiag and said npport nrfoee when die 

eenmrtiae of the shaft 10 safTtoait to dear the axial end phamd sheet ia copportcd aad tnmfcncd by the 

ponioM lJ<»19ofthertmUthe eyltader 10 may be skdetoo wbed so that the fteihly priatmfl Aeet W 

haofled oo a proa equipped m shown lo tappecrt mb- )j ' ' 

stantiaUy dm entire loigth of the sheet maariaL 

Those skiUed ia the an will appredaie that wiooa mid fhbric covering eompnaes wovm 
modifieadoRS to the method and apparan of the pro- paalikc cooon material oa the onkr of ahom 

cm mvama mqr be made widMVt daparOLg fkom ihe forty mah. , ^ ^ ^ . - 

Kope of the iRvendoB » definod ia dm appemkd 40 IL The iavcstioa am forth hi ekmi lOwhema: 

■ aidfthflccow^iaMted withattqaAdrepeOaiu 

Whaxlelmmis U, The mv^aimi net fianh ia daim 10 wbewla laid 

X. A medMd for a^poning .ad eeeveying sheet hbrfc covering ia tremnd wto a toWc sol^ 
,micri.lwhmhh..bccBtahlyp«M.mldbehm«ed II TV ui M m ^ » ^J??';: ^ . £ 

6cmapriDdggpremorthellkawid»atm.mMtha« mid jcoeratty yfindneni snpr^ ^ w 



and mad ikcUma whed inelDdei ^ ^ O 



^iZiMMftf"-**-^'-rti1rtilfinii hiilTfi jo n« isvHBaa m loitfi k dria U who^ ffi o 



which aappocti said aheet mmarial mid place of ^^STflfrji^.S^S ^ O 

fobric bmog atmchml mUrtvely foo-dy » pmrnit il Tba ^'^'^^J^^^^^^^^^ g 



fiarth m cfaim 9 or U wj 



Mc aad the sfcelM^lheelwhaa the sheet %% farsopporthisfabfmntiattytheMtrekagthofmid 
rml ia supported and eonveyed by shnlman wheel 
and 



recabac t»*< sfealecna wuem m mvige 1 u ' ' ■ sam sonacE kiwh^ a i 

—1 of mid sheet mamrial in npponive ami con- IT Thei^v ^tfon art fa rt^^^ 

tbymidpieceorfhbric ao smd coecmg an n pn a n at fcaic one layer comprishig ^ 




iftahly 




1 The ewhod aa ict ftJrt • ctao I togaiher with " "^T^f b 

thaimwoft^ commg adode a fabric layer on whmh a£ least 5 

Jo^ine aa^ eieee of ftbtie of woven doth. «« ^ * ftuoropolymer eoaaeg ia applad. ^ 
?TbnIUKta^^ 45 lJ.Theiaveat».mfonhitidmawh^^ 

said doth a prov^ of wovea aDhsaBtially qau» wd ftonc tayw » * ^ 

Hkc co«oo ma«aJ oa the order of aboet forty » A matfwd of «^coeveymg shem 

asc cDnon Bwiw ^ ouitfial ^hieh has been ftcihly mhcd aad dhrharyd 
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ftam « pruttla$ pr«ts or \h£ likt without murmg tke rected taoges, nod wliereia ttid attKhia^ iiep com- 
tehly inked surface, cempnsing ihe mpi of: priMs wripping the piece of &bric ftbout the iheet wp- 

formiag an wk repellent eoacing oa a ibeet Ktppoct- perckig ittr&cc and aecormg opposhe ea^i of the piece 

mg lurfcce of t skeleton wheel; of bbnc respectively to the Aanges. 

trethng a piece of f«bnc with a fabric softeaing agent; 5 Zl A skeletoo wheel for uipportiBg ittd cmufemng 
treating tke piece o( fabric with s liquid repeUenl a frcahly inked printed iheel from a pnotiBg station of i 
subsequent to treUment with said fabric aofteaiag printing pros or Iht like without miziing the fmfaly 
<gc8U inked sut1»ce, oonprising: 

awheel member hnviag a generally cySndricnl sheet 
wppoftw g surft oc with aa ink repellent coating 
Conned thereon; 
a CAtic oovering oomprigiftg a wova doth ueated 
with a Cabric aoAeaing agent and then treated wish 
a liqmd repellent agent; and 
metat for ittirhing taki (abrie eevering relatively 
loosely to said wheel member lo oover aid ibcet 
sapporting sar£ice such that aaid Gafarie covermg is 
e^AbU of accommodating snfAdent rclanve 
a ov e am betii>ncn a printed sheet supported and 
trmferred thereby and said sheet snppotiing smt- 
ftce subiUotiafly widaout marring or damaging the ' 
printed thm 

34^ The sfceleton wbcd oC daira 23 whoria said iak 
aecuriag the fabrie baae portion to the skektoo wheat repcQem eoacing compriso a fabric baae portioQ with at 
22. The mecbed of ciain 20 wherein the shelecoQ 29 lamt one layer of a Quaropolytner maucnal applied 
wheel sheer atipportiDg nirfaea has a generally eyliodri- thcreoo. 

eal shape inWtrxupccd by an opening aMndiag the asal 2S. Tbe afceleton wheel of claim 24 wberen mid hb- 
width of the skdrfon whod, awd opening being nc base portoa is formed from a canvas sheet, 
bounded by a pair of generally cadiaDy inwardly di- • ■ • > • 

30 



attaching the piece of fabric to the skdeton whcd to 
cover the sheet supporting cuiftcc said aaaduog lO 
step mcluding mounting the piece of bbric 
civdy iocady over the sheet sopporbng surhcc 
such that the piece of fabric is eapahle of aeeomo* 
datiag rdativ* movement betweei the ihaet mate* 
rial and the sheet supponmg sorfaee snbataatiaQy 15 
withoBt marring or damaging the freshly iakad 
sheet maaerial; and 

routing the skdeton wheel to eagtge tooecaaivc 
sheets of the sheet mttetid id supportive and eon* 
veyrng relation with the piece of fhbtic 20 

2Jl The method ofelahn 30 wherein said nap of fbrm* 
ing an ink repdlent coetkiff comprtaa the steps of ap- 
plying an ink r^elknt agent to a ftbtxc base portion and 



33 
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(54) Rotnictabio liMng/costiiifl spparstus hivino fatns movomanl betwoon prmsnfl unlta 



(57) A raMeorfaia In-tfna MngAeortng 
(10) wHMMy ippnaa arthar ipot or oMarall inMtoatma 
matarW to a ManM (B) or ftaognpMB plate (P) on a 
l^arMt cyMar (34). or apot or ovarall tnktaaa^ t» a 
naa^gn^c fvkrtlno Plata (P) on a Plata cyindar 
a rotary offaai prmtmo praaa (la)* "ma Mrfno^coattng 
apparatua ta pisotally mountad on a prMng unit W 24. 



26) or dadlcated ooalino unit and la eaiandabla into 
and ramciabia out of an oparaiiva }nMno/ooafln0 poa- 
tton toy a oarriaoa aaaantly (5S) tffh«h (a pMaJiy eeu- 
plad to tha pmiino unit Baaujaa of a^ pivacal support 
pfOMidad by 0 eanttewarad auppen ami (ao, 90). tha ink- 
ing/eoBfln9 appanmia ta odandad and raimetad tfirouon 
a Fanta wtiaai aie batwaen adiacant pnntfng untta. 
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ReMctable InMno/coatlng apptrstus having ferrls movenient between printing units 



(54) 

(57) A reiractadle in-fine vHong^iing apparatus 
(10) seiectveJy apples either spot or overaH inK^ooeting 
material to a blanket (B) or ftotoyaphic plate (P) on a 
aanm cylinder (34), or spd or overall inKteoating to a 
f lexographic printing plate (P) on a plate cyinder (32) in 
a rotary offset printing press (12). The inMng/coating 
apparatus is pivotally mourned on a pnnting unit (22, 24. 
26. 28) or dedicated ooatng unit, and is SKtandable into 



an) retmctafcHe out of an operative inKing/coating posi- 
tion tyy a carnage a8sent)ly (58) whch is pivotally cou- 
pled to the pnnting unit. Because of the pn/otal support 
provKled by a cantilevered support arm (88, 90). the ink- 
ng/booting apparatus « sxtended and retraced through 
a Ferns wheel arc between adjacent printing units. 



CM 
< 

in 
o 



o 

Lit 




I 13 



CONFIDENTIAL 
SUBJECT TO 
PROTECTIVE ORDER 



W001236 



EP 0 741 025 A2 



Otscriptlon 

This tnventon relates to sheet-fed or web-fed, 
rotary oflset or llexographic printing presses, and more 
particularly, to a now and impr^ed inMng/coating appa* 
ratus for tfie in-iine applicaton of printrg inks or protec- 
tive or decorative coatings to sheet or web substrates. 

Conventiorul sheet-fed. rotary offset pruning 
presses typtcaily include one or more printing units 
through whtch tndividuaJ sheets are fed and printed with 
wet ink Stnce the inle used with rotary offset printing 
presses typically remain wet and tacky for some time 
after prtntng, special precautions must tM taken to 
insure that the freshly printed sheets are not marked or 
smeared as the sheets are transferred from one priming 
unit to another, and while being conveyed to the sheet 
delivery stacker The printed surface of the freshly 
printed sheet dries restively stowly arti can be smeared 
dunng subeequent transfer between prinbng uitts. In 
order to reduce smearing and offsetting, spray poMder 
ts applied on the printed sheet. 

In some printing applicabonB. offset and smearing 
are prevented by applying a protective and/or decora- 
trve coating over alt or a portion of the freshly printed 
sheets. Various arrangeowns have been proposed for 
applying the protective or decorative coatng as an in- 
line operation by using the last printing unit of the press 
as the coating applicaton urit. However, when such in- 
line coating s perlbrmed. the last prtntng unrt cannot be 
used to app^y ink to the sheets, and can only be used for 
the coatng operatior. Thua, while coating with these 
types of in-line coating apparatus, the press loses the 
capability of printing its full range of colors since tte last 
pnnting unit is oorverted to a coating unit 

It will be appreciated that the time reqilred to 
reconfigure a press for coating or non-coating is non* 
productive and costly. Acoordingfy, there is a need for an 
in-line coating apparatus that minimizas tha lima to 
clean-up from one pnntmg run and eet-ip and nm the 
next job Where ooneecLfiv* jobs require the same type 
of coating, portcutarty bfanM coating, it may not be 
neceeaary to dean-ip the coatsr between job*. How- 
ever, the coating nnctBrial cannot be a llowed to dry on 
the rollers. Therefore, especialy when ca^ng from 
UanM to spot coating or vioe veiea. or if there is a 
delay between lobs, it ia neceaaary to Mtch-up the 
coater after each job is comple t ed. 

In addition, ooater w«tfHp ia neoeesary when 
switching between different coating oonpocrtions. such 
as aqueous and ultra violet (UV) curable coatings. Such 
coating materials are not intanMngeable. and eonae- 
Quentiy. the ooater must be washed between appica- 
bons of diflerent coating media. 

The foregoing kmrtalions are overcome, aooordng 
to the presem iweniran. by a retractile, n-line nk- 
ing/ooating apparatus which is nrvurted on a pmtmg 
unit tor pivotal. Ferna wheel mevement between an 
operative intong/ooating poeiDon and a retracted, over- 
head ide positfon. The inkng^ooating apparate 



includes an applicator head which, is positioned in 
alignment with either the plate cylinder or the blanket 
cylinder by a carriage assemt)ly wf«ch includes a canti- 
ievered support arm. The support arm is pfvotaily cou- 
5 pled between the inking/coatino head and the pnnting 
unit tower. This cantitevered. pivotal mounting arrange- 
ment allows the mlong/coatng unit to be used between 
two printing units, as well as on the last prtntng unit ot 
the press. 

10 In the preferred embodiment, the appficator head 
includes vertically spaced pairs of cradle merrbers with 
one cradle pair being adapted for supporting a metal a 
ceramic coating rofter in alignment with a btantot cytin* 
der, and the other cradle pair si^sporting a resilient ani* 

15 lox coating roller in alignment wfth the plate cylinder, 
respectively, when the carriage assembly « m the oper- 
ative position. Becauae of the cantlArered, pivotal sup- 
port provided by the ujppon arm. the applicator head 
can be lifted and lowered through an arc. similar to Per* 

20 ris wheel m ov e ment in the limited space between adja* 
cent printing units. When fUly retracted, the applicator 
head and carnage aeaemby are Vfled to an elevated, 
retracted overhead positian. preferably an overhead 
pofiftion overlying the printing unit tower, thus providing 

36 complete access to the imeretation space and the print- 
ng unrt cyltndera without causing the printing irit to 
fose its printing capability. The inkmg/ooating applicator 
roller of the applicator heed can be inspected, cleaned 
or replaced and the doctor blade asserrtsiy can be 

JO washed-up automatioally while the inking/coating appa- 
ratus IS in the retracted positfor. 

When tie miong^sng apparatus « used m com- 
bination with a flSMographic printffig plate and aqueous 
nk or aqueous coating, the water conponer^ of tie 

35 aqueous or coating on the fleshly printed sheet is 
evaporated by a high velocity, hot air interatation dryer 
and a high volume heat and moistura extractor assenrv 
Uy so that the treamy printed ink or ooatmg ia oonv 
pletely dry before the sheet ia printed on the neaet 

49 pnnting unit. This qmck drying flsKograpNc pnnt- 
ing/coa«ng arrangvnent permits a base coat of Ink. tor 
nmple opaque white or melaSic ink (gold, stiver or 
d&m metaiKca) to be appM in the f irat printing unit, 
and then overprinted by a lithographtc process on »ie 

4$ n«et printing unit 

Eaamplary enfoodments of the present inventton 
are tlustrated in the drawing igures wherein: 

FIGURE 1 is a schematic side fll«rational viwr of a 
so sheet-fod. rotary offset pnnting press having ink- 
in^toating apparatua entadying the present 
irvertfon; 

FIGURE 2 is a perspective vi««r of the printing 
prees of FIGURE i in wfich a dual head ink- 
S5 mgfooatmg apparatus is tn the operaM coatng 
positfon and a sangfo head coater » in a retracted, 
overhead poatbon* 

FIGURE 3 • an mUigH tnpiNad p«rtp«elivt 
vMw Diowing on* Kd* 04 «M aingl* hMd wk- 
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danpening rollers (not iliustraled) wilt be in direct 
enQagenfierrt wtth the lithographic p(ate P. but are not 
used in corTt>inatk>n with the ftexographic plate of print* 
tng unit 22. 

Referring now to FIGURE 4. FIGURE 5 and FiG* s 
URE 6. the in-line inKing/ooating apparatus 10 includes 
a carriage asserr^ 56 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62. a lower gear tram 64, an upper gear train 65, 
an appiicator roller 66 and a doctor blade assentsly 68. io 
The external peripheral surface of the appiicator roller 
66 is inserted into wetting contact with liquid coating 
material or ink contained in a reservoir 70 The reservoir 
70 IS continuously supplied with ink or coating which t« 
circulated through the resen/oir 70 from an off-press t5 
source by a pump (not illustrafed) The hydraulic motor 
62 drives the applicator rolier 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 34 in 
response to an RPM corttrol signal from the press drive 
(not illustrated) and a feedback signal dev«toped by a ^ 
tachometer 72. While a hydraulic drive motor is pre- ' 
ferred, an electric drive motor can be used. 

The applicata roller 66 is preferably a ftid meter- 
ing anilox rolier which transiers measured announts of 
printing ink or coating material onto the printing plate or 3S 
biantet. Ttie surface of an anilox roller ts engraved with 
an anay of doseiy spaced, shallow depressions 
retened as 'cells' ink or coating matenaJ from the res- 
en/oir 70 flows into the calls as the anrtox folar turns 
through the reservoir. The transfer surface of the anilox 90 
roller is scraped with a doctor blade 73 to remove 
excess ink or coating. The ink or coating remaining on 
the anOoK roller is the measured amounta contained 
within the cells. 

The applicator roilr 66 is cyUndrlca) and may be » 
constnjcted in various diameters and lengths^ contain- 
ing ceils of various sizes and shapes The volumetric 
capaaty of an antksx roller is established during manu- 
fiactuhng and is dependent upon the seleclton ced 
size, shape and number of cans per unit area. Depend- 4o 
ing upon the intended application, the cell pattern may 
be fine (many small ceBa per unit area) or coarse (tower 
larger cells per unit area). 

By applying the ink or coaling material through the 
inking/ootting applicator head eo. more ink or coating u 
matenaJ can ba <Mv«r«d to tha ahoot S as compared 
with the inking rofler tain of a ftho^iphic printing tfvt 
Moreover, eotor imensity is stronger and more brilliant 
because the ftaxognpNc ink is oppliod at a much larger 
film tNctrass than can be appied by the lithognto^c » 
process and is not dMed by dampening solution. 

The inkmg^cooting applicator head 60 Mlubea sida 
frame members 74. 78 that support tha appicotor roUer 
66, gear train 64. gear frain 65. doctor blade aasentoly 
68 and the dnve nvtor 62. The applodor roler 66 • » 
supported at oppowte ends on a l^ivar cratie tormed by 
a pair of end platos 78, 80 which hold the appftcator 
roller 66 in parallel aignmeni wttn the biankM cylinder 
34 (FIGURE 5). The aide framee 74, 76 are also pro- 
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vidad with an upper cradle formed by a pair of sde 
plates 82, 84 which are vertically spaced with respect to 
the lover SK5e plates 78, 80. Each aadle has a pair of 
sockets 79, 81 and 83. 85. respectively, for hoUing the 
applicator rotter 66 tor spot coating or inking engage- 
ment against the plate P of the plate cylinder 32 (FIG- 
URE 4) or the blanket B of ttie blanket cylinder 34. 

Prelerably. the applicator roller 66 for the upper cra- 
dle (plate) positton is an anilaa roller having a resilient 
trarfsfer surface In the dual cradle anangement, the 
press operator can qutddy change 9/er from blanket 
inking/coat^ and plate intting/coadng wtth minimum 
press down time, since it is only necessary to remove 
and reposition or replace the applicator roller 66. and 
wash-up the doctor blade assembly H changing from ink 
to coating or vice versa. The capat>ilfty to selectively 
operate in either ttie flexographic mode or the litho- 
graphic rrxxle and toprint or coat from either the plate or 
blanket position is referred to herein as ttie 
"UTHOFLEX* process. 

Referring agam to FIGURE 2 and FIGURE 3. ttto 
applicator head 60 is supported by the carriage assem- 
bly 58 in a cantilsvered. pivotal arrangement which 
aitows the dual cradle inWng/coating apparatus 10 and 
a single cradle inldng/eoating apparatus 11 0 to be used 
between any two adjacent pnnting units, as well as used 
on the first and last pnnting units of the press. This is 
made possible by a pair of eantHevered support arms 
88. 90 that are pcvotaiiy coupled to the side plates 74, 
76, respectively, on a pivot shaft 77. Each support arm 
has a hub portion 88A. 90A. respectively, and an elon- 
gated Shank portion 888, 90B, respectively. 

■ The contilevered aupport anna are pivataity 
nwunted on the printhg tower by pivot blocks 92. 94, 
respectively. The hUb porSona 88A. 90A are )oumaiied 
tor rotation on pivot shafts 96. 98. reepecsvaly. The pivot 
btocks 92. 94 are securely fastened to the tower 140. so 
that the carnage asaefrtHy 86 is pivotafiy suspended 
from the pivot shafts 96. 96 in a contlMred Ferris sup* 
port anoi^yament. The shank porttona 886. 908 are pv* 
otany coupitd to the pivot ihaft 77, so that the carnage 
aaaentoly5eandtheappficatorhead60are capable of 
ndepertoent rotation with reepect to each othar and with 
respect to toe pivot sholt 77. By this arongement tm 
applicator head 60 is pfVQ«afly suspended from tf^e pivot 
shaft 77. and rwnaina in an upnght orientation as tto 
sitoport anns rotate from the operative positton to the 
fuly retracted positton. and vtoe versa. 

Thus, the cradtos 78. 80 and 82. 64 positton tt% 
W)licator roler 86 in vertical and honzontai alignment 
with tie plate cylnder or tiankat cylinder when tie 
appicattr hood is extended to the operative pocftion. tor 
untole as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relation shi p between 
the nub poritor and shank person of the support arms, 
the appKcatar head 60 and carnage aaaentoly 56 are 
capable of rotating through a Ferris vc wfthoU touching 
tfie adjooem printing tower. Thtt makes it posstoie to 
nstali the mlqngfeoaang apparatus 10 on any intermedr- 
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ate printing unit tourer (T2, T3). and as well as on the 
first printirig unit tower T1 and the last prkiting turt lower 
T4. Addtlkxiattir. when the inking/coating itnrt 10 is in the 
operative position, the lateral prpiection of the applicator 
head 60 into the interstation space t)etween pmting 
units is minimized. Ths assures virtually unrestricted 
operator access to the intersiation space between adja- 
cent printing units when the applicator head s engaged 
in the operative position, and compi«tel)r unrestncted 
access when the carnage assently 5B is retracted. 

AolBtion of the carriage assembly 58 ts counter- 
clockwise from the retraoed, idle position (shwm in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5) The carriage assenrttafy 58 can 
ba adapted for dodcwise rotation from the retracted 
position to the operative position tor engagement of the 
applicata roller to either the plate or the tilankat on the 
dampener side of the tower, assuming that access to 
the plate and t)lanket is not restricted tyy danpener rott- 
ers or the like. 

Rotational movement of the support arms de.90« 
assttted tiy oountenwetghts 100, 102 which are secured 
to th e support arms, respectively, tor concurrent rotaitkin 
with respect to the pivot kskxkB 92, 94. With the passive 
assistance of the countenireigfts, the press operator 
can easily move the tnlang/coating a6senit)ly 10 from 
the engaged operative position as showm in FIGURE 4 
to the fully retracted, idle position as shcMm in phantom 
in FIGURE 1 . Preferably, rotation of the carriage assem- 
tsly 56 « assisted by a torsion spnng, electnc motor or 
hydraiiic motor. 

The intang/ooating apparatus 10 is reteasM>ly 
lockad into the operative position as shmm in FIGURE 
4 by releasable latch couplings 103. 105 that secure the 
support am« 88. 90 tt) the press side frames 14. i$. 
respectively, of the printing unit tower T4 in the operative 
position. Coating engagement of the applicator roller 66 
against the blankei cytinder 34 is produced by power 
actuators, preferably pneumnic cyfinders 104. 106 
which have exttfidabMatractable power transfer arms 
104A. 106A, respectively. TbepneumoticcytMer 104 is 

pivotally coi^ 10 tfte ei4)port 6^ M ^ « 
age lOd.andtiesecondpneunatiecylinder lOeiapiv- 
otaffy coupled to the Si«)pon arm 90 by a pivot inhage 
109. mreaponsetoactuettonofmepnetfnaticcyiindflra 
104, 106. 9ta power trmilBr arms are nrtractod Aa the 
transfer arms ratact the mieng/doating head 60 is 
rotated countsrdodoitfiee on the pfvot shaft 77. thus 
moiring the appicator foMer 66 ifto ooating enoagamem 
with the tianM cylinder 34. 

The pivot linki^e 106 includes a bel crank ill 
Which is mounted lor pivotal movement on a pm 113. 
Thepinn3 isaupportedby adevts plate Il5whie^ « 
attached to the support arm 88. One end of the beU 
crank tspivotatty coupled to the actuator arm i04A.and 
a cam roller 117 is mounted tor notation on its opposite 
end. 

The cam rder 1 1 7 « engagable against an adjMt- 
able stop 1 19 which is rigidly secured to the sde ptate 



74. CounterdodoMse shifting of the handle H 
cam follower 121 mto a latch pocket 123 of a receiver 
btock 125 as the cam roller 1 17 is moved into engage- 
ment with the adjustable stop 119 m tiie interiockad. 
5 operative position. Refemng to FIGURE 4. FiGURE 5 
and FIGURE 6. the receiver block 125 ts secured to the 
delivery side of the printing unit tower by machine 
screfvs. 

Whan the plate P goes on impression, power is 

to applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causrg the bell aank 
1 1 1 to rotate oountercloci«wise atout the pin 1 1 3. The 
torque applied by the pneumatic actuator 104 ts trans- 
mitted to the applieator head 60 through the cam roller 

J5 117 and the adjustable stop 119. Counterclockwise 
movemem of the applicator head 60 relative to the sup- 
port shaft 77 carries the applicator roller 66 into engage- 
ment with the plate F. 

The adjustable stop 1 19 has a threaded bolt 119A 

X which is engagabf e with the cam roller 1 1 7. The strikvig 
point of engagement is preset so that the applicata 
roler 66 is property positioned tor engagement with the 
plate P or UarM B in the operative position when the 
applicaior head 60 is tnterlocked with the press frame 

98 14 and the printing unit goes on impressian. 

Refemng to FIGURE 5. an tnlonfycoating appara- 
tus 110 having a single head is illustrated' The con* 
struction of th« alternative embodiment IS identical tn all 
respects with the dual head arrangement with the 

X exception that only a sing^ gear tiwn and a single cra- 
dle tor hol^ the appttcator rolfer is provided. In both 
embodiments, the tnkng/coating head 60 remars 
ufvight as it swings through an arc comparable to m« 
movement of a Ferris wheel. Because of the i4>hght on- 

3$ entation of the inMng/ooating head 60 as it moves 
between the extended and refracted poaitiona. the usual 
plattorm spaong between pnnting unit towers provides 
adequate clearance to permit extension and retraction 
of the cvriage eaeembty 58 without interference wrth 

40 operator access to the printing units. THs is a significant 
aovaraage m M tt permits the in-tine nMng/coating 
afparalus 10 to operde effectively in the interstation 
space between any adj^wit printing units, and without 
btodting or obelructing access to the cylinders of the 

45 pnnting tfiiti when the infangABoeting apparatus is in t^e 
ratrKted position (as ineCcatad in phantom m FIGURE 

Moreover, when tiie inline inWng/coating appara- 
tus is in the fliBy retracted position, tie appAcator roler 

50 66 is convementiy positioned on the dampener side of 
the printing uut lor inepectton. deannjp or replacement. 
AddKionaly. the doctor blade assembly tsalso corven- 
ientfy posittoned tor inepectton. removal, acfustment or 
dewH^ Alea the doctor blade resen«lr and coating 

38 orcutation ines can be deanad while the press s run- 
ning aa well as whan the press has been stopped tor 
dangshover from one type of ink or coating material to 
another. 
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When th« inMn^ooating ipparatus is used for 
applyino an aqueous ink or an aqueous coaling mate- 
rial, the water component on the freshty printed sheet S 
18 evaporated by a high velocity, hot air interstaton dryer 
and high volume heat and moisture exiracior unts ^^2 
and 1 14. as shown in FIQURE 1 . FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 11 2 ar^ 114 are ori- 
ented to dred high velocity heated air onto the freshly 
printed'caiated sheets as they are transferred t»y the 
interunt and the intermediate transfer cytindens 36, 40. 
By this arrangement, the freshly pnnted aqueous ink or 
coating matenal is completely dry before the sheet is 
overprinted in the next printing unit 

. The high velocity, hot air dryer and high pertorm- 
ance heat and moisture eidiactor units 1 12. 1 14 utilize 
high vekxfty wr jets which saub and break-up the moist 
air level which clings to the suflace of each fresNy 
printed sheet Within each dryer, high vekxrrty air is 
heated to a high temperature as ft flows across a reetst- 
ance heating element within an air delivery baffle tiM. 
High velocity jets of hot air a^e discharged through mul- 
tiple airftow apertures through an e)«>OGure zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
printed^coated sheet S as it is transfened by the transfer 
cylinder 36 and intermediate transfer cylinder 40, 
respectively. Each dryer assembly includes a pair ol air 
delivery dryer heeds which are arranged in spaced. 
side«by-side retctcn as shown in FIGURE 4 and FIG- 
URE 5. 

The htgh velocity, hot moisture-laden air displaced 
from each freshly printed sheet is extracted from the 
dryer exposure zone Z and conpietely exhausted from 
the priming unrt by the high volume extractora. Each 
extractor head includes a mantoU copied to the dryer 
heads and draws the mo«ture. voMf les and high veloc- 
ity hot air through a longitudinal gap between the dryer' 
heads. According to this arrangement each pnrted 
sheet is dried before it is run through the next printing 
unrt. 

The water-based inks used in fle x ographic printing 
dry at a relatively moderate drying temperature pro- 
vided by the intwHalion high velocity hot eir dry- 
ers/extractors 112. 114. Conaa^janSy. print ^Afity is 
subetantialy irnpravad sinoe w«M ink is dhed at 
each printing irit belore it enlara tfw naid printing uvt 
Moreovar. btck-ei(9irig on the blanket o« the next print- 
ing unit « corrpielaly eirrMsd. Thia irnaratation dryi^ 
arrar^ement makae it posatte to print aqueous inis 
such as metaKc ink and opaque white ink at one print- 
ing unit and than overprint at tie next printtng unit 

This arrangement also permiti the ftft printing unit 
to be used as a ooater in wh«h an aqueoua coating m 
appUed to tow grade paper, lor aanple recycled paper, 
to fr^ and se^ in Km. duet sprsy powder and other 
debns and provide a smoot)er, durable surilm that can 
be overprimed in the naid pnnting unit The first down 
coating seals the surface of the low grade, roufl^ sub- 
strate and improves overpnntad dot deltution white pre- 
venbng strike-through and show-through. A UVrcurable 



protective and/or decorative coating can be applied over 
the first dmvn overprimed (aqueous) coating m the last 
printing unit. 

Preferably, the appltcator rollar 66 is constructed of 
5 metal or ceramic when it is used for applying a coating 
matenal to the blanket B on the cylinder 34 When the 
aoplicator roller 66 is epplied to the plate, it is preferably 
constructed as an anilax roller having a restliem transfer 
surface for engaging a f laxographic printing plate. Suita- 
10 ble resiGem roller surface materials include Buna N syn- 
thetic rubber and EPOM (terpolymer elastomer) 

It will be appreciated that the inkxHI/coatng appara- 
tus 1C is capable of applying a wide range of ink typee. 
oduding fluorescent (Day Qo). peariescem, metaltics 
75 (gold, silver and other meiailics), glitter, scratOi and 
sniff (micro-encapsulated fragrance), scratch and 
reveal, luminous, pressure-sensitive adhesives and the 
ika. 

The press operator can eliminate the dampener 

20 rotter assembly altogether, and the inkrg/coating appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a fknographic or wateriess printing plate and t)9 
blanket Moreover, overpnnting of the aqueous mksand 
coatings can be earned out m the next pnnting unit since 

3S the aqueous into and coatings are completely dried by 
the h^^ vetocity. hot air imerstatton dryer and high ^- 
ume heat and moisture extractor assembly. 

The aqueous inl« and coatings as used m the 
present invention contain eotorad pigments and/or SQlu- 

90 lie dyes, bindeis that fU me pigmerts onto the surface 
of the primed sheet and waxes, deloamers and thicken- 
ers. Aqueous pnnting tfM predomramiy contain ««ter 
as a solvem. ditoem and/br vehicle The thickeners 
which are prefened include algonates. starch. ceHulose 

15 arvl Its derivattves. tor example ceiiutose eaters or ceiu- 
lose ethers and the Cctoring agents including 
organic as wefl as inorganic pigmerts may be denvad 
from dyes which are maoluble in water. Mo. the printing 
91k nwy oomain water and can be predominaney glycol 

40 orthelihawiththepigmembeingboundbyanappfopri- 
ata racln. When metaSc im« are primed, the cells ol M 
afilQx rolar muat be apptopriately sized to pr«/ent tfie 
metal pariidae from getting stuck vwthin calls. The 
call size ia crittoal. and tor malalic gold mk. the aniiox 

45 roller should have a saean line coum in the range of 
175-300 lines per inch (69-118 Unas per cm). 

The inkingAxieting apparatus 10 can aiao apply UV- 
cuable inta and ooatings. H UV-ourstole inks and ooat- 
fVi ve utilized. lAra-vtoM dryaia/extractors are 

90 nstafladadiacent the high velocity hot eir dryer/extrac- 
tor urals 1 1 2. 1 14. reapectively. 

II wil be appreciated Mt the inMno^coaing appara- 
tjs 10 dascrtoed herein m^w it possible to selecbvety 
operate a printngtfwt in either the f l ax ogr ap hic printing 

55 mode or tie lithogmphic pnnting mode. «M also pro- 
viding the capability to prim or coat from either the plate 
or bMcet poaiHon. The dual cradle Sii^port anange- 
mem of the precem mveneon maKas t posstte to 
qucMy change over from inMng/ooaling at the blanket 
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cylinder po&ition t> inKin^/ooating at the plate cylinder 
position with minimuni press down-time, since it is only 
necessary to remove and reposition or replace (he 
applicator roller 66 while the pnrrtityqfmiQnQ apparatus ie 
in the retracted position. 5 

Moreover, the press operator may etect to spot or 
overall ooat with aqueous ink/coating from the plate dur- 
ing one job. and then spot and/or overall coat from the 
tslanket dunng the next |0b. Since the doctor blade 
assembly can be flushed and washed-up quicMy and 10 
the applicator roller can be rsplaced qiicMy, it is possi* 
bie to spot coat or cverall coat from the ptate position or 
the blanket position wrth aqueous inks or coatings dur* 
irxj the first press run and then spot coat or overall ooat 
with UV-curable tnl« or coatings from the plate position is 
or from the blanket position dunng the next press run. 
The inMng/coaling apparatus 10 is oompietely out of the 
way in the retracted position; oonsequentty. the doctor 
blade reservoir and supply lines can t>e flushed arvj 
washed-up by automate wash*ip equipment while the 20 
printing unit is printing another job. 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is rapeatabe 
to a predetermined, preset inpression position. Consa- 
quently no pnnting unit adjusmiem or alteration is sg 
required, except «or flushing the doctor blade assennbty 
and cleaning or raplacing tha applicator roller to accom- 
modate a different kind of ink or coating material. 
Although manual extension and retraction have been 
described in connection with the exemplary embod- 3o 
ment. extension to the operative position and retraction 
to a non<operative idle poeitk)n can be earned out auto- 
matically by hydraulic or electric motor servomecha- 
nisms. 

The Fen'is wheel support arrangement aikNvs the u 
inking/ooating appamtua to operate effectively in the 
inierctation space between any adjaoent prirting units, 
as well as on the first or last printing uniti oT the preas, 
without blocking or otefrucUng the interstation space or 
restrictngoperaia access to the cylinders of any of the 40 
printing units. 

Finally, becauae ttie Mini^ooaling apparatus of the 
present invention is mountad on a printing unit lower 
and 9 axtandabla to the operative posilion without 
requiring adluelment or iKeralion of the printing unit cyl- 4t 
inders. it can be uaad tor applyino printing ink or coating 
material to 9ie bianM cyMer of a rotary o«faet w«b 
press, or to t)e blankat of a dedicBted ooating unit. 



Ctalms 



an applicator head (60) for applying ink or coat- 
ing material to a plate (P) mounted on the plate 
cyinder or (0 a blanket (B) mounted on the 
blanket cylinder, either separately or simultane- 
ously when the rlan^coating apparatus is in 
an operative position relative to the plate and 
blankst cylinders, and. 

a carnage asserrtHy (58) for moving the appli< 
cator head to the operative positton m which 
the app&caior heed is disposed laterally ad|a- 
cent to the plate and blanket cylinders and for 
mowig the applicator head from the operative 
position to a retracted position in which the 
applicator head is elevated with respect to the 
plate and blanket cylinders. 

2. Intang/coating apparatus (10) as set forth in claim 1, 
wherein the can-iage assembly (58) is character- 
ized by: 

a auipon arm (88. 90) having a first end por- 
tion (88A) oonatructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (666) pivotaJly cotpled to the applicator 
head (60), the applicator head being moivable 
on the support ann to the operative posrtkyi. 

3. Inking/coating apparatus (10) as set forth in claim 1, 
cnaractanzad in that a counenMOight (100. 102) is 
coupled to the carriage assent)ly. 

4. Intang^coating apparatus (10) as set forth in claim 1. 
wherein the applicator head (60) is characterized 

by: 

a doctor blade asaempfy (68) having a raeer- 
voir (70) lor receiving inka liqukJ coating mate- 
rial; andl 

an applicator roller (66) ooupled to the doctor 
blade asserrbly in tlud oommunicalk)n Mth the 
reservoir, the applicator roller being engagabie 
witi) a printing plate (P) on the plate cyMer or 
witi a blanM (B) oniha biMikat cylinder when 
the applicator head (60) is in Vie operative 



so 



1. tmong/ooating apparafajs (10) lor use m a printing 
press (12) of the type having a printing unit (22, 24, 
26. 28) on which a plata cylinder (32). a blanket cyl- 
inder (34) and an mpression cylinder (36) ar« sf 
mountad for rotatfon. wharev) tfte inMng/ooating 
apparatus la charactenxed by: 
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9w lnkingfooatingapparatua(l0)asaetlQrthindaim4. 
characterized in that the appticator roller (66) is an 
anifox ronar having a reatlient tranaler surtace. 

6. tnkingA»atingappajatus{iO)asaetforthindaimi. 
charactenzed in that: 

a power actuator (104. 1O6) iamo^^blycocpied 
to tf)t appticata head (60). the povver actuator 
having a power tranaler arm (104A. 106A) 
whtfi ia eKiendable and retactabla: and. 
movement convertng apparatua (1O6) « cou- 
pled to the power nnaler arm for conversng 
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extension or retraction movement of tt>e power 
transfer arm irrto pivotal movement of the appli- 
cator head (60) relative to the carnage assem- 
bly. 

7. lr*ing/coating apparatus ( 1 0} as set forth in claim 6. 
wherein the movement converting apparatus (108) 
is charactenzad by 

a betl orank plate (1 1 1 ) having a first end por- 
tion coupled to the power transfer arm and hav- 
ing a second end portion tor engaging a stop 
member; 

a stop member (119) secured to the applicator 
head (GO): and, 

a devis plate (115) secured to the carriage 
assembly (58) and pivotaily coupled to the betl 
crank plate. 

8. Ir^ng/coating apparatus (10) as set forth in claim 1 . 
wherein the appitoator head (60) s characterized 

by: 

first and second side frame members (74. 76) 
pivotaHycouplad to tt^e carnage assembly (58); » 
a doctor blada assembly mounted on the first 
arxl second side frame members, the doctor 
blade assembly including a reservoir (70) for 
receiving ink or liquid coating material: 
a cradle assembly (78. 80). (82. W»wted 90 
on the first and second side frame merTt)ers, 
respectively; 

an applicator rotter (66) mounted for rotation on 
the cradle assembly and cocplad to the doctor 
blade asstfrtaly for rolNng contact with ink or iff 
coating nwtvial in the reservoir, tha applicator 
roller being engagable with a printing pAale (P) 
on the plate cyttndar (32) or with a blanket (B) 
on the blankei cylinder (34) when the applcalor 
head (60) is in the operative position; and. 4o 
a drive motor (62) couptad to tha appficator 
roller for rotating the applicator rotter. 

9. InWng/ooeling apparatus (10) a» sat forth in daim 8. 
characterized in fiat: ^ 

tf«ecnKtoaaBambly(79. 80) has first and s*;- 
ondsod«ts(70. 8i)dhposadonttiefir«tand 
second sidaframamennbanreapaclrvely; and. 
the applicator rotter (66) is moulted tor rotation so 
on the firat and second sockets. 

10. In«ng/ooatingapparatus(10)assetforth»iclaim8. 
characterized in that 

5ff 

the cradle aaaentiy (78. 80). (82. 84) IncUes 
first mj second so*ats (79. 81) disposed on 
tfie fnt and second sxle frame nwrtoeis. 
reepectively. and third and touth eocketa dto- 



posed on the fiist and second side frame mem- 
bers, respectively: and. 

the n>ficator rolter (66) is selectvely mounta- 
ble for rotation on either the first and second 
socMs or on the third and fourth sockets for 
apptytng ink or coating material to either the 
plate or blantot when the apptk^ator head is in 
the operative posrtion 

11. inivig^oating apparatus (10) as set torth in claim 1, 
wherein the applicator head (60) is characterized 
by: 

a first cradte (78. 80) for supporting an applica- 
tor roller (66) for engagement with the plate 
when the inking/coating apparatus is m tf^e 
operative positton: and 

a second cradle (82, 84) for supporting an 
apphcator roller (66) tor engagement wlh the 
blanket (B) when the inking/coatng apparatus 
is in the operative positkxi. 

^Z mMng/toating apparatus (10) as sat forth in claim 1. 
wherein the carriage assembly is characterized by: 

a suiport arm (88. 90) having a first end por- 
tion ptvolatty coi4)isrf to the pnntjng unit (88A. 
90A) and having a second end poruon (888. 
908): 

a common pivot shaft (77) on which the sup- 
port arm second end porton and the ink- 
in^ycoating apparatus are pivoialiy mourrtsd; 
and, 

male and fenttle latch members (103, 105) 
coupled bitween the oonvnon pM shaft and 
the printing unit with one o* the latch rnembefs 
baaig secured to the common pivot shaft and 
the other laKc^ meittoer being constructed tor 
. a ttachment onto tha printing unit, the Wch 
membtfs being maleable m intertocking 
engagement when the applcator head (60) is 
in the Qperativa poeitton. 

13. inking/toetingapparalus(10) as set forth in daim 1, 
; whereai the appttoator head (60) and the printing 

\gv\ are characterized by 

mala and famala tatcti coi^ng mantoars (103, 
105) mot*ttod on the carriags mtm tfy m 
and on the printtng unit tor releaaabty latching 
the evriage uMmrttf in intertodong engaga- 
mart with the pnntrig unit when the appiicalor 

head is in the operative poaition. 

14. l nt qngfcoatingapparattJS(iO)assettofthinciagtii. 
wherein the carriage assentoly (58) is character- 
iaad by VI atongaled shank ponton (688. 908) and 
a hUb portm (88A. 90A). the atongated shenk por- 
tion being piwtaly coupM to the appttcator head 
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(60) and the hub portion b«ng conBtructed lor piv- 
otal attachment onto the pnnting unrt 

15. A rotary offset printing press (12) having first and 
second pnnting unrts (22. 24) and the inking/coat* 
ing apparatus (10) of datm 1 is nrv^ibiy cotpted to 
the first pnnting unit (22) as set forth in claim 1. 
characterized by: 

a dryer (1 12) mounted on the first printing unit 
adjacent the impression cylinder (36) of the first 
priming unit for discharging heated air onto a 
freshly primed substrate while the freshly 
pnmed sU)straio is m contact with sa36 impres- 
sion cyhnder. 



16. A rotary offset printing press (12) 
claim 15, characterized ir\ that: 



defined in 



T5 



an extractor (11 2E) is disposed adjacent the 
dryer for sctracting hot air. moisture and vole- 
tiles from an exposure zone (Z) between the 
dryer and the freshly prirrtod substrate. 

17. A rotary offset printing press (12) as d«*ined in 
dajm 15. charactenzed in that: 

an tfTtermediale tranrier cylinder (40) is cou- 
pled in sheet transfer relation with the impres- 
sion cyOrxier (36) of the first printing unit (22); 
and. 

an imerstation dryer (i 14) is diwosed adjacerrt 
the imerme(*ate transfer cylinder tar discharg- 
tng heated air onto a freshly pnnted or coated 
substrate after it has been transfered from the 
vnpreesion cylinder of the frst printing unit and 
while it « in contact with the intermediate trans- 
lercyfnder(40). 



20 
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impression cylinder (36) and the blanket (B); 
and, 

drying the ink or coattng material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 

ia A method for rotary offset printing as defined in 
dwtn 18. wherein the drying step « characterized 

by: 

discharging high velocity, heated air onto the 
freshly primed/coated substrate (S) while the 
freehly pnmed/coated substrate is m contact 
wiSi the impression cylinder (36) of the frst 
printing unit (22). 

2a A method tor rotary offset printing as defined m 
daim 18. characterized by the steps: 

transferring the freshly primed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); and, 
drying the freshly primed substrate while it is in 
contact with the imemnediate transfer cylinder. 

21. A method tor rotary offset printing as ditffeied in 
daim 18. characterized by the step: 



30 



18. A method tor rotary offset printing in a 

press (12) of the type induing fM and second 
rotary afreet printing units (22. 24), and using a^ 
ous or UV-curabie prnttng ink or coating material in 

the opentton of at least the firat printing unit char- 
acterized by the toiowing etepe performed at each 
printing unit in succesaton: 

spot or owall coating a plate (P) wim aqueoue 
inktesueous coating material or UV<tfitte 
tfiKA/V^uraM coating material; 
spot and/dr overall coaling a blanket (B) wit) 
aqueous ir^^faqueous coating malenal or UV- 
cunM tr^ or UV<mt3le coating matenal ; 
tansferring the printing ink or coating material 
from the pnnting plate (P) 10 tie btarkst (B); 
transfemng the inked or coated image from the 
blanket to a subcme (S) as the substrate,* 
transferred through the 



axiracting hot air. moisture and votatiles 
an exposure zone (Z) above the freshly 
printed/tooted subsfrale (S) while the freehly 
printed/doated substrate is m contact wrth the 
tmpreesion cylinder (36). 

22. A method tor rotary offset pnnting as deemed in 
daim 18. characterized by the stepe: 

applyfrig a primer coating of en aqueous coat- 
ing rmterial or UV-onble coating material to a 
subsfraie (S) in the first pnnting unit (22); and, 
^ying the primer coating on the siMtrate 
before the siMrate is pioceeeed in tt>e second 

printir^g unit 
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